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The) ii_yiJaLjL-ui (jl j" i"J>S (^ Jd 4-L>«-a '"■ ^ ''* qc iLtS l^lo 

:L^j^ ljUSJI I JL4 (^^ (Christian Science ?«|J9SJI» utiS 

J_LC. (_^^jj_flJLlJI J I ri 1 I nil cdJi /oJL«JI J(JMI)) 

jji-j^UI I " » Ij .':. ^ jiLjiILikl jiJiJ 3-oL«JI 4jjjj^ lintl 
Sjijuiij 3 iil<~iU 3j<iUtl (Jjl I riU jjor I p j'aj liJIjjLj 

(J fi J !j .(_gj_JitjJI (jjiJLsJIj SLjjsJLij 4i»^lj ijsJLjl!! 

i l^HS-a (_^>-£a-J Jj.j?E_a ^jLx,Lj_u (JjLSJ ((Q^SJl)) » iLlS 

(_y^ J J<"| <ilalS ^ '-^°i Jji (Jj i(_yjgj^rtl"l!l J I rrl I noil 

it_jLlSLII IJLji (jylaJUJ .(_yAL«JI jUoVI ijJs: 5j_u£Lll 
(_^jLc aM^ -^>?-* CLH^ iJ^^J j-^LJ ^ •-* i^LiLj^ij-a 

« . (J Joj^ J 

Chicago) (( (jj-i-ijJ) j^LSLi_un) ^ ■''^'^ "~ ' "■ ^ ' "j 

:^^Jb L4J (Tribune 

^_^Jl^ ApJ>J.l (J^^l tijjj t_^t i((pi^ ^"1 t n a)) ^LcL_u 
JojjJI (jyi^ jjLflJI 4jLjjiI^I ttjj< i"itl 5jX.LaJI t_gj" I n a 

(jjSJI pLoijIj d_L>-u (j-« '-^^''ij^J SLpJI 3jLa (2r>-j 

(_5-"il— tILi cdJi (J-Jtiij j-Aj ''^J-lLi «Lt>-LJ (j-o JjLiJIj 

j^l Hji'i (jLi-jSjl i_^i^ uSJ^ (jlj-Ldjbii2j Sjjjjvj 

.«<ijjukl __^\ Jl *J^' wH^' Oj^ 0' il>^-^ "^ 
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(News Day) (((_^l j j^j CJLsj 

LjJL^j 3_jLjSjI i_^ 4_i^ijj/| 3^Jj I I J 1 .11 uLL>-ij «L«jj<l^l «Q^jjLAj d ^ J ,1 U 
,(( I ' . ..Aiij LULc ^:5e-i (Jj-iki (j-« Li;^ J-i-y "-* I ' J I lit 
CJLs JL^ (The San Diego Union) hij^jli^ .^*i^^ O^ L^^» ^ ^J"^"^ ^-^^ 

I'jj .^"tlj 
(Jolin BarJiliam Reviews) KJ^j-fljj aL^SjLi u>^» AJLsh^ CJLSj 

i_j^Lj,Lj i_jjjSLo J-AJ iCj^IjvjJI (J-<j->-I (_y3 4jla uJl>-Ljj UJLiiil tlHAj (_g JJI 

jjjaJI (j-c (jLc.L<ji ^ '^ " l>2j (jl 1-7*^^ (.T^j-I' *L?j'-^' (_y''^'^ "J I'^j 

« (3-<J-»J l(jjrj"ii iijj L4I0 joJjduj I L^ f*-^:^J 
(The American Rationalist) (cCtiujJLLailj (jlSjj^l (_^j)) CJLSj 
AjfcjJI (j-« ij'^ 4jL;LiLaJI (_y^ (jLjijVI (j^ 'j^ (jLc,Lj/ i-i^:»-J tjlj ..)«-j|j)) 

« p "»■■-* rt \^ ' ^ I 9-^^^ AdLuuJl a 
?^jji; liHTI (( (j^SJIi) J I II Una j^ ij^ I JLa ijSJj 
jj ■^" 1 1 Sjji I III! SjjLsJI iJl*je_LO (_yJ-II 'Lpj.Lo'^l jjLijI 4jVj 4jlaL>- cJL^ 

7c_jjLj (_yi (^hjjLjtl Ml 1,1 (j_o JJLc j-J-^l i_Ja.2jjj/l i_g JJI J I 111 I III! Juijjio 

. 1 jjj (JaUj-u jj-* ^^-i^' ijr^ O^-f-^l L)5Tr^ ct-^"*-* 
^l^1j-aJ1 ij^-i 1^^_LX-1J «ULu£5l ^^IxS^l aL^j_u Jil ((Q^SJl)) ^J I 111 I iia tJJ^ "-^JJ 
(_p ^_y3 ^^J-fllLa ^^ . . 'Lu^m CjMill Cjlji I III! (J^i:>- LliAji^ Lr^' ^Lugj^ lihtl 
-SjuVlj (iLiJVIj AjLiUllj djull aJloj 4J5^(_jJI 3^LAi5VLj-(_yj>-jj jjij i4jur)"ii II a 
J J j 1 "^ ^ (_j-j1 ill I iiVI aIjJL>-Vuj -^IjIIj j\^\\ ^jj^^ j_uSj| jaLalLifcVlj 
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■ (jjJ^i '''lU 
(Washington Post) ((C(.tu_^ jjJaJuiljj) ^ •''j'^"'jjj'^"' c>'y4j J^3 

l^j 1 J ^ < lj_)LS ^j-jJJi CJJ^^ "^ J' '^ *1 -^^^ lj7^ tJ3^^ ((jj t fil t fia ^1)) 

Lij/Lj-fl-o Ld_Lia_»_j j_<kj ••(O-^J I— iLlI^Ij 7"jJ.I (j-« 'J'i)J^' p 1 1 ^" ij 'fi j'^''' jl 

".(_jjj La <_!LjSL!I IjLA (2>^ OJ>^' iJj-^iS 

3_ui_«^ 4_La cjjloj . IjJj 12 (_yi L«_j_i_o jJ;^'!^! jji ^lllSDI I jui -.j^LlII 

3 _i oUtI i_xjSL!I J^ (j^j Liiaji LtjU-a ^^i^'^1 3-*J iSJjJ 80 ^^ Ah<- I rr't (j^j^Lo 

70 SjJ, Lt^u^ J^^^ ^loSLII (_yijj i3j).jKjVI SJJiLi ;J^\ (_^ cujJ^ (_^l 

3t_i_ulj * )1Jl>- t iLxS :((^^_4-iu t-dj^j^_U)) «Lfl_jj;t_i-o ^_^ t (HSJl «bi:>.l^^ /c-t-u^ - 

(Miami Herald): « JJIjj^ ^_y^Ly9» 4iij-Hir-> 

djjiol jji «(j^£L!l)) i-jLjS : r.\l A^K ^^ (_gjlSLiiiJI (_yi^ JjJl (j^ JjJ-tuil - 
i_ij£Lj (jLc.LiJi£ ij-jlj 4JI ioLjI ii.l<t.l<j (ji «i_cSL<sj i_gJJI jl"ii ii'^l jL»jl » ^■^" • •■" 
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cjIjlj>-^Lj 3_Li_Ljj^ 5jjjjl2JI 5_Laj2l ^^ a^IjLcj 

juai lo^ (> jjai jmi j^Jj 'S^uSji ^j^i 

iA 1 "ill (Anu) ^T (jii- o' 'J'J^^ 

ij_^j2l »1 I nil '"' ^l^J 
ijL^'i/l ij^j^\ l".?l-%.j 

i^jJSVI jL^j'^l C^-iii-J 

■'"'I «^~ . ..t I t^LiIa'^l '"'^l-^j 

tS^jjJI '~'l »^'" , ,.1 1 i-.^l-^j 

i(jjjLoLJu (_jJI "^LiJi-j SjjjJI ijjjjij 

, ((^j"io Millj L_(m:>J.l (j-GJl lU-lLi^ Lj_u )) 
isLuio^l aJJt (_yJ (_5-i-«J I JLo» 

..ISiill (_yl^j (jLujj^l (j^j(_>ii^l (_yJi^jj (_yjjL3jl 
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i^gjdl (oJjJI (_yji3 /oJLjlII -1 j.^t SjijIjj SJLta 3-2j^ LloJ^I Jl2^ (jVI La! 

4jjLjijVI jjjiJjiJI L^Ji-o lIiJlJ 4JVJ jJ I < I iiljj aJl2JI i_^ VhjjLA U,Lc LlI ' ^ •'^■'^ 

1 jialj 4^1 I ii'tVl CjI JLa.'i/l j-J^La jj-T* J's I'll t 4J I "'J J ■ ^ " Jojj^^ 4_La Ljjjj 
(jjjjA_o i—jLjSJI Ijijfcj 4jjjIij iLLfljSj joJL«Ju dJajjj^ jjJl>- CjI j (_yjfc 4jo it? 

JJJ '^"' '^f^J-* t3i>^ (j^ J "^"^ ^ ■^ ' ^J .'-'' ■^Jj •••-_; 1 976 aLc ' ''J'^ j_y3 CjJS 

f ^ , ^j" , ,. (_^IlJl j^Qill Liu IS * j^>- \ fcJLc 7t_Li_i_u (_y^ (jAlLuLciia (j\j_»S^^ jjy-ujj^ 

<ijjejjLlII 4jo italj idjtjij i—jLjSL!! Ijuijj^ (j^i^LiJI j ■^■-'ll (_y3^^iiSi jj'-^'^"' 

tfJUfc (j^ I'lji'i (oijij aL«JI i^ij-II (j^ («-I i-dJ j ^<-a_J . LaLx-i djtiislj ^ 1 jl I iJJ-^J 

Q5-j3 lil'itl JjkUoj Li^l^ LaUldil Ldijjj rfU <aljri^!La .3 ^jtx.tl cjIos.'!^! 

Jj^j (j-^ /<s_<j/L>- <_jlj^ Jl^^ V 4_j| 7c_»ia3l LojLi^j . Ljj^ L^JS "i 1 jll 
(__>l3j.<jjiil l-Sl^ (Jjij ijJLuk (j^ f^J ^' iji^l jaLCokVI J;- 1 ' ^" TCJjJi,! (_jlr SLpJI 
U La>Lv l5Jj>I1 j-Ij^I^I Qi^' (jr^! Jr!-*^ j^iP'' *U-<-u o' '^'J^J LoJ-i^J 
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jJalclj ijj^j^U L^Lio JL>J,I \jjt (_y^ (.7-^ ?'i>^' Ui^ o' 'j-^'j' O:?'-^' 

i4-i-i\ MiU a J U II t^LibljII (j^ jjiSLILij .t_^ljSLII i-sLinSLi Ij^ LIL: 
5jr>->jVI Lo^r-jLi. SiSLc cjL(jK(2>^ iJix:ajJlj (jjSLIIj ,__)isj^lj SLpJI Jj^l^ 
5j_2j jLj-j (jl (j-S_<5j aLxHaVI Ijla (jl Lxiaji IjlSLLa i " . rSj (jj£jLi LLLijIjijj 

. Qjj}iii"ii L^j (_,-i^tj lA^^vi (JjLjij (j^ cy S-lI Ljls jiiS^ I a ijMi^i liUj j^ 

Sj^j_a CjLIajLA (JjL>oj j^L^XI Jajlaitj jj jlo (B.Gentry Lee ) (_yJ (_gjILcv .i—i 

tfJUk jjl—JiiJ La I'lji'i (Jjiiij (jl 5lj-3tJ (jLuVI (j^»-i Uj^J <ijjL»iiii!l i-cjSLjLs 

(^1 xS*i\ J.2JlI Likj^^a. (_>uj^ rl^l a^j-Ju (J3^ 0' "(jr'" r>»^l-3 .aJSLiil 

1 nlr ij^j^ cdJi ijjjj (_ylll a Ll^tl J j ,';S\ (_y^j a 1^ riij a^jjia a^jjaj ,jj/LL!I 

a_C.I j"^l aim iij^ tljlr C^jjfol Ijljj" I III {jj\£ 1^0 it! (jSLIj «_JjLiiuJl,l (2>« JJlC 

rLlJl (_j Ir Ijla LtiijI I alUll ajL^J (_y^j .(j-ujLsoI (jjj^J (_y3 (Kcet) a^UJI 

LLsI J i"ij (j-SLIj i(_jSLi3 «L»-j3 li tjj^ d-iLv (13) (j_« C3-'>i)-^ J I III I iia 
jj jT^^I (_jj| <ij>.jlu (jl jjfc (J I 111 I iiU I JLA (j^ i_2Jl^I (jlS . ljL>- LjljjiIj LuLtujI 
jj "ir "i I II \^ a1 ^^ , ,.j rtj f?jL-Al I ii«i ^ ^LaIl* tJ^S-J (jtj t^jJjLAl iiill ^j_a «_j_ul^l 
r-j.j>J,l LJj.^Qjj/lj jjjl ij I III! t—iLlS (_jJI 1 i Klj . Lla ^j ^ . 1 1 J t_)^iill (_yi^ 
i_3jj(jj Cjljjjji Cj^ij d_j^ iJ-«-»JI JlIx-1 pj^jjItA jojiai- (_y3 LujiAji JLjcJj i J-iiHI 
(_yj.:*- i/j_aLjj_jJI I Jui (_gjLjiLJaA JJl^ iJj Ji^J (iQ^SLII)) J i nl i na ji pj|j i"i<i_i 
<ijJiu 5 jJjLjlj La ji (jl I II il (j^jlo (_yjlA (j-a j^i t—iLlSLII I jLjfc ajLo a^Liji 
(_j_Lc pj^ i"" U I Jl-A j-SLjj I JL^j .^-Ljlojal 'ijS^\ (jK I II p-jjija^ (j^ Lj^jj 

Jl.21^1 Lx-a J^AJ Jl>. (_yJI sl^j ^H^l J J J 1 "^ ^ I (jl (JjLSJI (__)^IjI1^VLi (jLxjVI 
j_l1j «iL^ij j<JL«JI a «^;i-^' a iiU'iU a_L4i«JI (Jjl I III! (3-*^' o'j t(3jl ' "1^ (j^ 
>j '^Ijll J .^«tl j^i »^|^lj ..(jjjLJI (j^ |jL>- Sj-^j^ \l 1^ i ,-<VI .Ailj,-il ^1 -i", aI 

(jLS Li^_aj . ^j 1 11 1 1 1 l_t^^ ALai Lx-ljJ '"j '^^ ALai aLa ^j^ ^jl^Ji ^Jt 
l^J^j . >* 1 1 ^j_4^ LlA (j-aj ./cIaJL) ' '^ '"j '"' J ^ ' ^ '^ O- ^J^'^i'^' I " t^^j^l c3i.^■^ 
p 1 < ILa dllj (jx. ^1 .>."aj , LJjLflj tljlr (_i^jlu Ij-ai j>jl_QcLj (olaJI (ti^iij (jl 
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.<ijiILaj sLfljIjJaj joiaJI jiSLsl (Ji JLjc^ i_^ (J^'ilLi 5jj>-lj 3jjj>o (jM^l4j 

1 1 j '" ^i£ (jLa I La (_yjjLA-ij I L«-a (_jjjj^iil"ll J I ril I rillj (-jLjSLII j^I^j Jl2J 

(_, 1 r JljiIL«_j i—iLlSLII I juk (_y3 Cjlj-ujiijJI (j^ JjJjiJLa .jji-VI f_j\r J-o-lxj 

i_4l£LJI (j_o J£LI (>SLIj .J ,,il ,,iU J^l ^ iZijrn^ ^\ 5iaJJil juiLAl,! 

Lo IJL>-VI JJ j T^ (j^ La Jl>- (_yJI l—iJlLJeJ JJ j 1-^ 4-UJJ^ lihtl Cj^ i rrl i nllj 

4^ (-illlSHi lijjSLII LjIJII (JJl^Ij •j^'^I (>^ Siih-^l <iaJLul L^ia JSLI (jl 
Sj_La jjJL&j , ^ .« .^tl jl ^ -1 j . 1 1 JaLSjJI (_jJI Ijlj-a JjJU (jl *(_fjL2i! (jS.«-! 4JI 
^J jiill Sj^-vj J^^^ (j-*'j-" "-^^II (_5-3 VI tjjj} li 1" 11 jiljjJI (_y3 jjijj (<sJ 
3_j^.j>JI (jl L<o .<JliLjljJa_<j/l ji cLL>j_<il (_5i^ 5y-aljjJI J J -a- i n't LL>-^jjSij 
^j '-^'^ J.>-I (_j^ I j^ -T'j . Cj Lc jjia jJk I (_JJla jLjUi-l (_j^ i—iJJJil L^ f-'-*-y (j-'J' 

(_jJL!I ^jjLaHJI j-i^ (jjj_)-^JllJI cjL21>- (_ji 7-LLa jji Lxjo j-j^'SLi j-jjI i<— luSDI 
i_jIjSLII I jui (jLa diljj 3_ul!i 30j SlSj^j 58 jjLajjV (j-aj-i l^ f.jX\ oj^ 

.sLujjjjlbJI tlj^ I ril I riU dJjLflJ LxJ) JjS I £L>- J Jj Jt-Liis I jJk I (j-a JjJlaJI (_y3 (_3-<J-«^ 
(J ri'C » llj i(_j_l^J_^_iill!l J I ril I riU (_y^ J?-! I-»J («Jj 'Ll^ lJjjiu3jJ 1«_L»I3 1 J^ ijJ LLA 

(_5'-^i Lt^-3^ ^j-SHil tc-l^dI^I j^^^^jjul (jLb (jllul (J-uj-o (_^^J ' LciaJl Tc-jj^e-co 

(_jJI L^la *j^ (_y3 JJJIJ l—lLjJJl'j LLA J j I'-'J V l(_jJjJ^ril"lll J I ril I rr 1,1 ^ ' 1 ' ^"' 

The) (((JJlC ((j^ f-*^) (j^Ljj" (_r!^ Lr^ («-ij.2lII I jufc pjj^j^ C^jiisLj (_ylil 

jjbj^ djjjjj SLl^ l_L<fc (_>ii2Lj| V LjLs J_iL2Jil (_y^j (Dragons Of Eden 

Broca's) «Kj^ pLaJs t_tjLl^ i_^ 4_Lc J_aL^ J.^'a JL»-JJ 4JV (Jjj-aillLi 
(j_a Jj.2j_a jJl2_i jJsLlj (_j-J5-j3 ril'ill J ml mil (_y^ 3 iil-»- J^ (j^J • (Brain 

ijjl\ 3juII ' ^''l •^"" (jl (_yl4jV (_yjlj it-jLlSLII (_^ L^ JjLSII J'^.^'1 3^jJI 

j-i^ CjVLsJI (j^ JJl^ f_y^ 5 JljvljJI Aj < A 1 1 Cjj^ Jl^ t-jjIo^I (J^I (j-aj 
.(Jj^'^l <-lilj-l.l (_y3 jJ^f 1 ^ 1 «" ■'J (_yjj'i/l 5jJi,l (_y^ ^LlS Li^LjI Ij-iJtia i5j^ 
(J-i-iiAll (_y3 4_uj£LII Cj Lc jj^ jj, Lj lJsj^jiIII (_y3 Jliil Jjj i n f_j\c cdJi CjJl». 

(jiiVj^aJLlI S-Jo^LLa (_y^ jl I Jljlj LiJ^ (Jjj-iiil! Li I J -^3 '"' "^i^' ct-^'j Jj'^' 
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(_yj| ij-p\ (jJ>-<ClJ i_Jjj>-i uLL>-ij iuLL>-i jjLc (Js i"i I ijjjjallll (jjJ <ilJu3LLo 

xJLjJI (_yJi,L«JI a1 o" itVI (jLs !(_, \r J I rrl I rrl, S-UJJ^ li 1" CjLflis. J J ' ^ "' Lc^ 

Mohave Desert i-aLij^ f.\j.x.i^ (_y3 ?=J>i.' s^J^ (-sLili^l ij^ ^AxSi jjj'^".' 

«LojJL ^OLx-^ L>- jj_4-i ^j^^-aJL:>"l 1 11 a tTtJjJ,! i t£jS cLt-j-ils ' ^"'*^ '''^ «LlJuj ^jyllJl 

j-Aj I'll'' (_yi 'j'j-* iJ^'A? (j!^j^^^ lS>?^' 7-^LtuJI (jl^ ' ^"a iiJjSLjLa 

Ll^JLl^ ^jK J .^ ^ < SjjJ is I iial 4_bjLo (_y^J .i_jJj^ ^'^J-* ' '' '■^^ L7^ MJ'A? 

Lai 3^ ,^11 4jj:>J| Sj^I CjIjjLLj L^ (*J^ CT^i5'^ ' ^'-^a CjLtiLaJ q^jjCu 
(_yIL>-j (j^LasI (_p f_^ J JJ . ^ " 1 1 I (j jVI I _!-»- 1 II JLaa jjljjju jjjjjjaLji ^_y^ 
j_& LjtS L^ J '^"'J O''^ "-"J jjUJI ' ''l^ lIiIjjLLo I ij I lit Sj-ji-jl <lki:aiJI 
ji u^j^l Cjj>o vJliLiLijJIj 4_iJL3jJi,l i«-Slj^ i"ilo i"i «LuLiiujl (JLi^l (j-« Ti-iialj 

^^\ S_jjj_JI a j<liii>UI 5>4^Vl cujlii! Lj^L3_^j£Luij (_y^j . J^inJI (_7^ 

(Jli>LJ>-^ (_^JL>-1 ijLtlLjl ^_^-iaJj (^Jj-i^ (_^ JJJ <^*it| •_£l^_a /c-tka-uJ LALLajL^" i nl 

jju VI i_2j_i-ajj joJj Lujijjj 3_>^ Cj^^jjts igusLa^L-ujS J I'rill Sj^jsJI Sj^I 

JLvj (jl^j .OJ^LJ (_^>aJI (j-o>U JJO^i 1^1 J< Mi't V Lul jLkil Ljji^l (jl 

w J J ' ^ '^ tJL5-^^^ Lp L^j I ( iijS J Mil^ J , ^ rt J ^u^_l11 jj-* (J^ lt^ (J-**^! i^j ^^ I 
j_jj_i-^ (j-^ 'S.jJj'iil '"'1^1 1^ i^" . ..VI i_xa;vjjj| ijjj jaJj , l^jjfcj Lo-yi I iolj°i 
. I-* ^ . .. " (_y^ ^ C . .. "aj < Ij ^ . .." (j-Gjl" I II tjS (_yxjj^l ^LciiAll joi^ '^'j 5Ll>- 
1 «llr iSjiJI dJJj (_y^ ijjj-" I II C^l^fj-LflJalil Cjl-A^UtA jjV Lc.^l^(^ 'l-^ij 

I "'jj J ' ^ " (_,-2J J-^ tilli f*^j lj-^J (3^^ i^j^j (_y3 VI LdJi i_ajj<j /oJ Lul 

(oJLjlJI (j_o (jLS-a J5 (_j^ ;_gj'\ iii<tl J^^^l (ji x_o i>Ljjj JlIj J5 (j^ Lo^jj 

L«_Ljl LLoLoI Ij^L^v jj^LSLiijj ul£ I— ij< i"ill <-j^iS (_5-3 (j-^j~ "lU 1— 3jjJlj 
...ilnSLII jl Jiiiliiill (> *lj^ aaiiLco.VI JSLJI 

cLoL^ 4.Sji>- (_gl ijJLui i"i I imIj I JljI ^ j". '"' V ij o" i n a ^jl t* (sJjlII [jVj 
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uj ''' "' 3 -' ilh?'-^' (jjjLJI (j^^^-l ji tLoiail 3 J I riitLi *ljjj< LcLlol ^^i^l ^LtlLa 
.S^l^il SjjJljsJI cjLaU^VI ,j^ jj!;SLII alila, 7^-y^\ 4JI Jl^o (j^ijl^l -tlt-tls 

(J.>-j i-jSjSLj LLflUJI ((2-j_L>-ul^j)) « l-j_L>-ul^» (jLLuLxiiAII (jLLSjJiLa 
LLijj>J,l (__>ii4ll CjLSLsJI AlJaJ (j^J i<ii^ SIaJUI sLui'i/l (j-a j_uSUI I'lnMi'i^lj 

SjLjI LkjA^! J-«-'j 'lI^^ SjjI jJI jLasVI ,j^ jThf^' JlA^I dlli (j^j «Li 

jjjSj La djjil 4j ■i-^j'-t I >^l (1)' o'^' ''-'^ *— ^J^ lS'-*^' O'-'i^ J-* ALiILii^LI 
i—i-iiSjl (—iLj-UaJI (j-a "t-SjJa (2>^ *jW^ >4^ 4iSLljj SjIjj (_y3 (__)l3j3l ^:»J 
jj_a LLa_L.;e_a «L;e_Li_i_u ^^^_La_i_J L^-ljJ i5jL.S_«_a ^ JJ ' ^ ^ ^i— lj^_j^ ^^j.^ «LAJj_a 
«LLa_Lj>iJ,l -V I U -^ 1 1 (JliLSia. sU^lj^ '_>i^' *— 'J^J ..SijLtuJI iZiLi^jh^jJu^l 
»_«jcjj| 4JL>.j_a (_y^ CjLflLsJI aJ-it (j^Sj Jl^j (»j Mi<!l £GjJl>-) sLllAJI A^jaJju 
Jij^j_i (_j.j»-jj (_g JJI j-a^l i5JijJl>- i_jS|jS JS i" "t (_jJI ^ j" '"' (_yjJI r-LaJaVlj 
Lojjl^J . 3_jLj_L!l <-JjJ *>?-a (^>?>-' ij^ i_j^ljSL!l oJui (2>a I J^ J-rhf^ JJl^ 

JjVj C^ji-ftjsoj .3_L»l3j'!^l I "j<.-.IU_,^^ c-la^'a IjLs. 2triljJ,l Sjlj^l v2jl j 

(Ji-I J (_yJI jl Jj J's mi; L^LjjjjtA (j<i<; Ljjjj j^jij cjLjJJJi,l (jl (.3-=>->J ^'^'^ 

3_Lj>JI iTjLLjLSLII p-l>il (j-a jjSS^I (_>:3lj-aJl (_yJI lS^Jj U-a (_, . .i o i':itl ^liaJjl 
CjIjj>J,I (j-U(Jj^LiII sLxiiill (_y3 5j_uS (jls LLo (jl i—iJiijSl lilljlSj (_)I=j3l i_^^ 
5JljJl>- CjUj£La (jl Liiaji (_^j Ji^J CjIjj>J,I ojijfc (_jJI LilLc, '"• 1 '^ 'Ij '"•■^"--1 

.(jjL^ill I .^j J . ^ a ^1 4^j_tuj it^joj (jjSLII ijji 3^Lij 
d-Ljjjj'^lj d—LjLjLjJI sLUajLtl '"'I j^j 1 a ciiLaLiillsVI Sjj . na j o" . nlj 
(_yJI jl^j i-ajjjij . 1986 aLc (_ya (_yJL& i_iJJL4J , ^ ^~ I" e^jj^i 5-u-i^j . nllj 

l^j-Lja^\ (_yjL;aiiJI c-jj<iril"ill (liilj Cjjo.) Jl1»JI I jufc ijL^J Jj^ «:Liiill 
(jloj^l (Jj^>- JJJ^ Jlj^j_o j-j-^I Jjy 'IJI 1 olr (<_jljjJi,l ji <_jj^l jLkiill) 
TLJjJll (_yJI 3_LjLiia^ lIiLI/lj JLjijV 4^Lji (_>-=i>^ 7-ITi I II diljiSj (jVI (_yi»- 
(_yj| I oji II Vj n_gj"i MiUj ?=J>il (j^ Sj^^jJll CjLAjjSJIj (_^jj>-3l CjLiJjiilj 
^jijJLc. sLpj-La^l sLciiAII 4j^j^ (jl (<sJ •i_j^>-j ij^^»- JJ'J^ lS'-^' (jl"j" J 1 ^11 

SjijLa (^Lta cJj-oj) 1 988 aLc: (_y^ i^g^pjm t_i^3^ (_yJI Jiro"iiii (_ylll (Galileo) 
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i~i'r 1 (r^l (_7^l Ll^-^^JSHJ 1 ^jLb ' '''J 1 ^ J , 5Jl>.1j CU_»_L^ (_^^^JJtJj jjJ (_7-^' (Jj^^ 

o-ajJI j_y3 (j-4-«3 L^jSjj njjSLII i_ijj»-Lcl ■ ^ .'^.'C ■ jljJaLi LJ tt q . nl LGj^^aj 

i«Lj_3 /c_ALi_u JJ-* (J-S ^ N Mil ^1 -^ "»■ i>*tl pjj rriU Iju^ ^_^ Ct-'^ ^Jj'ir" t fl t 

(jlj_Lj^l (jLaJLJll ^a-^J^ (j-^ (((jjSLII)) J ir i l ir ia r^LliJl (j^ l^ift^ (3:jjJlj (_yj 
jjjjUillj jj^Lo (jLjjjl jLaJil /tHJcllj JjLLp JLi^ljj jJjLjjji-jJjLi i^j^^j^ 
«Ll>-jL>J1 Jlj^I tfill ^G-LkiJjJ p^ '^" ^_^ L-ol t fi"v ijj-i L^-i' lS*^') A>^_5^ L)5-^ 
(2>-Jijlj I"' J I II jJ^i jJUjJj jJLJuj (—iJjjij Qj) I lijti (j,^J (ui^' J I 111 I III 
"^ I II I iij-a Sjljlj liJ-J-J (jjlj-J-aLSj (jLoj^l (jLjJj (j^j^ ijj-^j l_^^'-'-i>?-':l^ 

^Ijlal (_U^ ^ Jjl (j^ l5 JJI J^Ji-^' ^4l>^ ^^SLJJLi ,_>-=Liv| U^ . (KCET) 

^J I III I iia ^^^JL^jLLa^ j-J^ ^j iioj'^j i (_a 2( aLJjj «(J-I1 t-iJLluJ)) LLJl <! i n t iiJJLI ^JLA 

dll I II I iij-aj «LaL«jl «Lcl j J(l «LujfcJ «Luaiila'^l tLA '"'"'Jj 4S^j_iIIjJ «LL?eItlaj (iQ^SJl)) 

<i_LjLLaj^_jJI 3x.liVI djjjij tjjij-u .<— 1 jij-iUI 4 I II I iij^j (jjijjjjj i-LujLa ^jl 

(_yi^ ^jjiaJI sLill (_y3 ljJX.L<j/ (jJJJI L)Jt>^^' "-*' •'^Jj'jJ' iJ-'t!^-^^ '^ I II I nj^j 
Sj-ji-jl ."il -»^.^tl (_jjL>.| ^^ /ojtji I III i"il-»- 1 II Jl2^ L^LjI i^ljls^ (3SLi>JI 
IjUk jjj.<uia^ (2>c d-uL^jJI 4-l1jJ I iiU (_gj.».j (J.4J>ol (_j_iSjj .i—iLjSJI IjUfc jj^ 

jji jlj^ (jl 5jj.j>J,l I oji II Vj (jjjjLi AjjiJlj (_ya (j-lLoLlII LUaji j\ I'llj 

jS i~itu (jJJ-o (j^^ ^ (-jLjSJIj ^_yjjj^ n l~i ! 1 J I 111 I II 111 u^ iJ-«-«-!l jl^?^! 'J^^lj-* 

I— il'i^tl I Jl^J (_yJj'^l cjl.aj I III! I ^ < J U f_j\c SJiiiU (_yjjLC.LjtA o-^j^ (_jJj J Ml J 
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<t3.Lul J^lj-o JMi- a^jjUll r iUUI (_yl^ L^ljJ;,! ^J^^ SjjI£L1I SJ^I (^k. 

I j J °| (_yj^ij3j (_yj^LajJj (J_<jj(JI IjUfc <ii>-^U "^ i mil ' ^ ' ^ ' J (j^"i'n II SjLvl 

(jlj-ifc^jv J'C Ml t Li^jjil ji^j (_yjjj3 li 1" 1 1 J I 111 I III! 3jIj^ (_y3 (_yjl jx.Lji (jj j^l 

(jJj^l r-^Lo-iJ-I S^Llo 5«l^ ^ 4j Lais U j.^uSlII (jl-LlaVLi j< mi! (j^Jlj 

j-kii!l SjLcl tj'-^ S^Jlj^j S^Lb vIjLvI^P^I (j-« oLoJi^ Loj n—iuSJl Ijui jj-* 

l^ijjvj (_ylll 3jl1I,I JaJj .t_jLjSLII IJLA(_yk: SJlC: Jl£L<i/Li 43Lxj-aj liJjj |_5JlII 

I980(jjU)jIj1 
1984 (^jj) j^^j 
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I 

jj.j;e-t^ . La pL^jl jj_* ' i^ j ^ ■ '■'! jt i5jLLt_Jl »lj mi*^! 

(jl I ri tVl l-iJIjjl rjl-^ "j-^-^J Ui-^' f*-^?^*- O! 

Jj-Li-J -^ .>■ ^ II pi I ri'tl (j^j La (jl5La (_y^ .i_gjLLll 
J J 1^ ' 1 1 (_y3j i(_p3j^Lj i_2j^>j(Ji,l LuSjS x_LiiaJ (j-ajJI 
S 1 j" jj'' J '_"■ 4ajl I ritVI CjLaLjILiVI (J^(jL3(_yJ5SJI 
U "i "°l t_5j Ml J 1 1 1 > I II i -v (jLs cdJi J-aj 3 I II "iLj (Jj 
5jCL<Jil 5j_L>-^l 5^pji!l (_5-3j . Jl^ljj p Lajij ^ tj , ^^ aj 
(_^l J '^ "■ (ji I '. . U" , ,.l (j-< ' III 11 (j-a i-sVI SJl^ 
L^oLaj lIjSjI (j^ 4jL3jILa j-J^J dJji j^a iJliLal mTiSI 

(^^ 3 -^ j _■ tl L&j-jjLij i-i^j>-jj iJiiLsLiiij^l (_yji5 ''=^l^ 
''■ ^ I -^ 3-j^ Mijll cjLcjI£LI1 (ji LJ^JG ^ j"" .(jjuiill 

jl^ o"ii II ji lLi^-^u «L^^^jju,1j i^LtlLa -^ j-^'l (jlj i^pLiiJ (_7SJ 
I "i I , ^" , ,.^ (ji (jiil lj'^-> •"■ uLS Laj.<i^j .SLpJl 

<i_L^ Aj-t-i i^jJl (jj-SLlLi LillijjLA i$^i^ lt^ "-^"^^^ 

. »1 «1 I nil (_y3 jLlC. 5jjl5 

. Lj^ JM^lj ij-Ll-oJI cuLaLin^Vl aJJt .r.ilU'i 
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La I ilr I 1 i <i U" 4_Loj (_jJ5SJI iIajj>J.I i^^Lihi jjk <ijj^j^l oj^l tcJojji (jl 
iiia^ LLaljl^I itjU^I (Jjijlil (_yiiS^ L4JJ jjejJI (_yJI Mj^ LL1j_i Ijjs-J^Ji <i3jju 

3_i_L^j'!^l Lljj^ (_yi SjLc: aJlJ-"..!" (_yl!l ^p^ >L!^'j ><Il^ SjjUJI 3^LJi,l 

5Jl^»-Ij sLj-iI-J (_3-^ .«J_LiaJI 4-g.J I rl t 5^1 I rill QMjJLl Ujlb lillj (j-* Lcis^^J 

(J^jv jJJJ i_gl I I-jJ^-2j jlLA^iu^ (_iJl 300 jl (Jj^ (_flJi IflA^j ,>.tl c-L«ji » U ^ J 

(J ri i"i tl (j^ 5-al I II 111 * '-^ \' j-*3 i5_^l (_ij-ajj cjIj^ > J I II ^Ll^j^I S^^SLJI 

(_j_aj id-ujjlo (JjLSj (_yjL<iJ 4^LjtA Li^ Jjijj (J IIP I'lll (jl (Jjill U-iSLa-ij 
lJlJI 3-AJ (j^-j_Ljj_j y <i "^) CjI—J^-uj^ 5j_(ai^ ^^-'^-^ J-ciaJl 3t_Li2j i5jL>-lj 4_u_u 
3jL>.J (jLa IjiSL&J tLciliiJI (_yi (Jt!-* '—' 'Ajri^LH '^-^ *'-*3 j' '^>-^.>^ (j't!-^ 

V (_5-<kj id-LJJ-Lis "^ i I II fj-CSl i5Jl>-Ij 4_UJI (_y^ «jjiaJI I j « U ^ J (_7J-II (J>l^l 

. Ijl>. 5j_lj£LII cjIsLcuJ,! (jj^i-'i/Lj ji oLaLcuIl (Jj ijj^jJI ^ "j^" 
(j_o JL^ |_^Li ji^L^jJI (jLsm I". iiM I I j'<t (jl£Lo (^ 3ji>ij'^l Sj^lj 
ji (0-^90 ji i_x£j^ (_g'i( (j-S^-*j Vj .(_;,^ Jj_«_(JI (jLSm (_jlt». I'l I ihIj (JI^jvsI 

(_;,^ Jj-a-LlI (jLSHI Lol 4 ol^ta (_yi pjl-^ Ui^' o'^ 'tR^-^J-*-' OJ^ o' *>?-* 

J_lUI liJJj J_&5 iX_<jjljJlj JjLJI ^J^l plj-aJI (jr^ -5>»->ll >4^ JiO^jJI 

j.i2^j 4j1jJ<JI )<-1u (jl£La _5-*J '— '1>^?^' <j^ J ' -^ ■^J (^ jJI dlx^ajiJI (_y^ (_gjLj'2l 

.djtSljj Ij^ ^j-^"-^ "^ '— HJJ^ "-* '■^' '--''->^?^'j (^-3^?-'^'j i_j^lj£L!l jJ^ iLoLxj 

JL;>o (jl JLCi^l (jLs (_^j^l ^Lia^l I jijfc (_y^ SijL-alLi LlLs-jI La I jlj 
(Jj-lIj^ jLJLo i_^ JlJvIj (j_a J^i (jj "C _i I II La i-^J^ '-r'>^ j' (.3-^ I i 1 niiti 

(') ■ 1, -, 
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i^gSJI hjiaxJI ci^Jil^ 

3ij^ V aL^j'^I a'jJti jjiajj ( I J lii r-i 33 4_Ll4j 0^3 ' {*\>-" j' I OX I (_gl 

VLo (_yJI 4jl3J_lo Ljla liJjJtjJ i3jLA:a^ JLiSLi^ L^jl^l J's I'iiJ L«-Lu Vjjjix jt 
i«L3jju pi in'tl j-J^' (_y3 (jj^' LLoLoI (JjJj j-uSJI (_yJjSLII A^UaJI j-^^ ^L^-" 

(JSj .CjIjLlUI Cjljula L&JJX. vLjJ a^j>o_5 jLiij jLc. Qji ijj><X\ lJiJLuj 
' " ' ^ J ' '^ "•- ^ ^ J sLlSJJI CjLLjLSJIj SLpJI i—iLjjii I j _; °i J ."."'" Lujj ijoJI^^J 
jl 5«j;t^1l i-xjbt^j 4jJU.jJ,I jUt^'^lj ij-=ti^l <_alju-aK SjljIjJI sLuiVl 
i(Jj_«Ji,l (_y3 («^?<-' jLlLo «l1o L4I0 (_p (_3-^J '*>^?-* ( '^) jW^ '^^ "-^^i 

i"lO = " I ox" 10 Lu^j jLj j.^^1 ^ jjl^ '^'j-?-!' J^(jr2 ^jj iJSL&j 

liUij 'OJ % I II a i_tSji (J IIP I'i'l J-<kJ I-4J-0 Jt>-lj («^:*-'-I 03^ O' (J'-*^'^*-' 3-** 
jj_a g< J I II i a *Ljjlj ^jy^ (j-*Ji^^^^l iLj.uoj'^l 5^>jJ1 ^IS 1 n-i^jse-i ij^^ tji * t^tj 

(jVI (_5-J->- i-iJJJ (j^ Hji'i i_2jjLj V J Mijil (J-5E-1 LuSLIj SLpJu Ij^lj (jj^^ 
' • " ^ J "ijjjj^ 4_ijji CjljLiLa 4_uL<iJ S^LioiA (j^ LijLal mmSI (_y3 Ijj LJI Ja Jl^j 
l_LJj.j?E_« ■ J^'i ^^j_<w-(3 /jy^l Cj1^j.j>J.1 4x,^_<iJ?E_a ji Jj-fl-t^ C?-^ JL>tJ ^1 Ij-J-iS 

i>Jui^,_>iLjlflj]| Ijjjf lil tiilLi LtS (The Milky Way) 4JLiUI i_jjJLi ^^j^^jdl 

(jjaj (_gjjl Jlx».^1 (-j^jSLII (jl .(_p=j'^l (j^ j' (J II Mitl (j^ *>:hf^' 5^1 I III! 
D ^ J JJ"^ '^ (J-* l^J^^^ 'V^* '^ «Lt-fl-ul tiJJj^_A UjS I II a cLjjS ^j-* ^jJJ^jLILa 
LJS djtSljiaJlj 1 1 Jj^'' (J IIP i"ill ^jjIo (Jj/ISLaju S^LLo CxSii- J'C i"i_i «_iij (_^1 
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i4_u^aiaJl ^j-^ f t rill jj-« (j^^^ ^Jt-u^J fj^i JIL4-1 (_7-'^J ((4_lL>J,1 tJl)l^jj>J.l «Lc^.<iJ?E_a )) 
Ij-jl i"i a ljj_S_Lc (JS i"i" (_yJkJ '^t!-'^' 'llalS ij-x-a .jjj '''"' .J^'^-' (Ih* i— iJLuj 

(_y^ ,_)l3j'2l (j-o ^SJ-'3 '"^ ' V" -T* '-^'_>^?»i' eJ-it (_jJl>-I (_ajji3 . 1 u^ . .. .j I .^ I u ^ j 
dilj-jsJ,! (jl_Ju I j "'I ■~" • ^ li ""' i_^j (Andromeda) Iju.ojijju'i/I 3.x.j_<ua-o 
. jLjJLIIj jL-i-JI (j-«J f^J^?-'^' (j-* i_P'-* iJLh'-^ jLjiijv (j-« l5j^'^' '^!-'J3-^^' 

(J\1juJlu2 0^"7"JIJI '^i 0M-^^^^^^ L>^ ^J"-^^ 1 tt> (J'^J^ '^ tJLJLJLJ ((3 I -A)) 5jja- 1 1 J 

(_yILll LLjj.ja_o (_5-<k5 L4J 3ijLx-<j (_fjj>-i 5j.^:*-o Ji^jJ i((3l-A)) Sj.j>J,l «ljj 

(j^aj .4_Uj/ jLlLo )«-JJ i_P 5Jl>-Ij 5j_0 JJjlAJJ ;-■''-'_■' <ijJjjJL>JI L^jiil JjJJ 

j-A La L^_Loj Lulj X-uSl (_5-<fcJ Lb J.JSJ Ct^' 1^3^?-^' Cy (_P'-4^' JlJu:>JI dUi 
ji (J ri Ml i—SVl Sj_<iu.C sljIL>-l » _;!-->" • "_'J J-:JJ^ 4_cSJ qj^Ll^I 3x.Lifli t3:!^J 
CJL9 J '}J^ «LjLx-i L_a!olj 5j_LJLA-o 5jlLi /cJ?t:?e_j ^_A La L^-Laj fiLj-uojl 5^^ ^^_jjj^ 
LJJ '^ *^ J '^ ^ . J (J " '"1 'LS J[^.JL_La j_A La L^_Laj . i^^\-u2jj\ ^^j^ 5j_a 

(Jj^>- I itjL^vl JJJiJ (j-A-«^>o (j-a L^la (JS (_fljGj SjLc dj>-JJlj^ '"'I -^jl^'l Ij 
\j ^ '*tl ^_^IL>. A^jsE-ul «Lu^Ijj1 4_a^Iii_Ll,l i^j^ J 0" I II a TTjJ^ Jl>-^ (1>^ i^_^j>- 2(1 
ji J_l^LL«JLi ;-! j" 'Ij Aj^aJjl (j-a tlllj-iiu^ » '^_' (j^ 4jiIJJil 5^j.4:>JLI jl 
Q^-SLjj (J 110 Ml (ji^_jJLa L^_La ^JS (_^ JL>-^ Cr^^ ^ -^ '^ '' «Uj)^^SJl Cj Lc^_<iJ>J. 1 

<ij*-jjj j^VI (j^ LiJkjL>-l (j\jj^ d^jjijJ,! I'll ^ju:t I (_>iuu (_y3 (jLjjaJJI 
.jj>-VI (_jJI 1 1 j ' " (_p jlj^ J ~ "j (jLtu^^Lu (jljlSLj M j 'i 
j_A LiS [ySjusALa «L>-jjjJkl i"'l ^jl^'ll I ,\r I (_y3 (jLjjtill (jljLjfc (jjSjj 
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i^gSJI hjiajcJI cijJil^ 

Loj^so 4_<iJ (ji Lo L^J5ll:>o (_7^l *>^?^' ij^ StLual (JjL»j S^Lual Cjli Qi^ 

jj IjS «L_t_xia_J «LbL(ai_a JJ-* Ct-^ *^-*>^ ^?tJ^ Ct^J ^Ij)^ t nil * IJ-fllJl ^jyjb ^JJ>-] 

j-^>-\ ^^* *J t^ o" t fi a ^JS t"i t --^^ ' ^" ijr^' r^.,^-^^' ^^* * Liiajl t-dLLAj .Cjl^p_a 

5jj_x-ia_j La»^ (<•> ^ t"i r"t aj_?e_lI1 t J^tj ^t-^ J T^ ^ 1 1 j^Jt^ 1 "»■ 1^ , ,. rt jl 1 "»■ 1^ 1 A rt 

jjLi-iiA j_^jL>-t (*5^^ tJL5^ '-*i-'tH *'^>-<i^>^i lIajso ji cLu^ d)L>.j_a ^JS t"i t «L(ai_uj 

j»j.=tlJI o_>^J ■aj<l..i>Lll v2jU.jII /\ (X-Rays) 3_j_Lj_uJI Sj«J:j>U S^tHa 

(_^1-«J dljjJJlJI ji SUia^Li!! 5j_L«J-ilJI A^jajJIj lIIjJ,! (_yjL»JJ 5j-«JLO ?lj.x^>JI 

(_p (j-* f*^?^ J'-i-^ '^^^ ^ I ** ((5-Jl J 1 tl i_!jJLi)) 3^jjjiil Ujjja^ (_gjIl:>oj 

, Jl>.1j («^^ L^J-*-" L)^' Lt-^ ^-j-udj*^! Lijj^ ^iS ( tl 

cjIj'ii nil L^lj_t>- (2>^ Lijjaj>o ^Liiiill (_y3 ijy^ ^jjt <ijJiJ>o 3 aj tx : a jSj 

V joJIj-C (j-C 4_3jj(J,l (j-o \Juj T^'ni nl CjL^^iJtA iJt^^ (j-LIS.<aJj . d-UjjuaJI 
^^^_A 4_Lj_L2JI i_y^ i"i I Ij (JjlUaJI "^l-J^J^ "^ji j-jjJU L^J-o Jl>-Ij iJ^J ^ .^-- i 

VI 4^j_<j.5c_a (_y^ 03^' >* L" foiijj "^J '^>^ (jr^ J-^;^ (>=ti2 . 4K /oJUJI 

«Lx-Jjjijl «U^j5e_x-iajl ^l^jiJl (j-u>^-^ iUaLjt-a a^j?e_u1 ^^* * LJL5^ o' (1>^^-^ 
L<iJjj . L&jjJaj (j_a La d_L».j^ (_y3 5jL<i3tlI,l "ijuSjSLII '"'I ■^jtXitlj iSLpJI 
^^j_^ id J t no till! ■ '"' rtj 1^ ' rt d 1 1 ril iLuS^S '"<■ rtjtX ' rt A^j?E_iJl ^j-a ^^-LoJl Liil^j 
t_jj^VI (j^Lo'b/l (_yij S-jJijia- jLasIj Sj_u^ 5jSl-v. SLjjLc: t_c^lj5 i-SljiaVI 
. aj_lJ<JLj SLLaJLoj (jIoLlJI L^jjIiJ tL^jjj SjLvj Sj-LiL^ (<sJI^^ ^^jj,! (_yJI 
7c_La_tuJI *l— Li tlijLclj 4_iSii SLljv Cjjj-Laj Ji^ Ui^ o' O^^-*-" ^ 3 ' '^ * .' (^J 

\^ ' '^* '' (^ j 'JJ "^ LSj'-^ri^' C^ •- j" -3 \ ^ '"" -3 ^"-^ O^ '^ (*-*^ 
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'ij^j'iil Lij^(2>^ '^H>*^ 4jjj< Jijijj(_jjJI 4jnl->JI Ll12jJl>- (_jJI (jVI 1 Mr^j 

l_gjJ>-Vlj "iJLuill tlr^-JJ .<J1!LjJJl1,I |_gjj J's .""t (_j-^J 3jj'^*ll '" .l} T'^^J JJ"' .^tlj 

L_3jj::e_Ll5 L^J-*-^^ ^J-A (_^Jl>-1 g< h I (<•> «LijL>. 5j_^ J^-*-! tji^^ ^j-* jL-« f«^>o JljIuJ 

^j no t"il1 ^^Qj jj^jt-tuj tilA^i^*- t^ I no i"ill ^1 1^ 'tl ^j_a ^^^j±>.l Jul -^ ' '■'^'l ^^?e-J «LoJ2,^j-a 

.Jtjij i_jjJLa (Jjj L^la JS M "ijij Lijiji>- jJx-fu^ 

* ^" aj^-juS ^1^^ ^-J-^3 '^ J t MO t"il1 LLL«^ii_La t ol^S jj_« * ij^JJLi (2>-!e-l La 

Jli-Gj 3j^I J <ljji CjljLai/3 pLp' Lt^ '^t:'■^'^?^' ~>:H?^J (j no i"ill j-<-ul (_y3 

i^jLLlXl JLLbe-J ^_^JilJt_a ^^ij < (S^SjLs ^j n o r"il1 ^J-U3 ^j-* "^^-^-^^J '^J J ' ^ * '-^J'.>-^ 

3jLj_»_jJI (J n i"ilLi tLtiiA J-*J 'OJjL^ '■^H^^jJ' 3^^-**^' i>j-^ 4j^;v jJJJJ 
(«JI_jjlII (jUj ^_^ .'LxjL^ «Ijjjji »1 I n (_y3 '>jui2 f.jjus a1^2j (JILo JJljJ (_yjJI 

d a J U : 1 I Sj^^JV J-Aj l_r^j S~i^J L>"J^'jj'j OJ-^^ (.3-*J 4^^Lo-«JI 4jjL«JI 

(j-o (Ji-I jJI (_5-!lj i5jiA:aILo jLLiSLi dlsLa^ L^i£ ojuij n^jIiAiXlj 4j i no I'ltl 

Sjj'^.^tl i_j^|jSLII ^'g L^^^ SjjIjJI jllLsJI JLo-j ^l-ii-" t_^'j^' "■->-* 

J JJ I n (_5i^ ijJLcji .4j I no Mill 3 aj I A •, ^ 1 1 j^^Jj>.ljJl -' . ..^11 J's I'l't (_ylll 5jL>Jl 

iTjLcLfljjl (_yJx. Sj^^jll (j^^ljjJl |_^ J j'i?-!.^! i_2j^>jlI,I j.A^'i/1 t_(^j£LIl JLill 

j>?L;vj| ^ U j" (_^1 4_LLajJl I % , ^ I J . 1 1 J 3 ^ 1 , ^" 1 1 3j_uSj1 jjuJjJIj <l2^Lui 

t-t^lj^l J5 jjjj .SLpJl (j^ 3U_,,,._.ll Jl£Li^l (j>nt «ua (jK Lxjjj l^K 

(jr<J>.j|jJ-l4Jl l^jLc. (2>« f^rH*-^ L3-*J Ly^' t"^?^ M>^' L3-* CT-'^' (J n M i l l J>»- 

4 J I n Ml 11 «Loj_ki_(J,l j_o_ij 5jjIj.j»- Sjjijj Cj^icLflj (_y3 (J-lL>-IjJI -^jjI jUj 

(Jjj'^l u>^' lS-^ cA^'j Jj'ii^ll LclLc (_yJI LJIjjso 4jL^ (_y^ j^jlJ Ij-p-lj 

I Ml I A-xls-LM (_^i^^ LcSLiI i-l*JJJ '■^-^ J-* O^j'^' S~i^ oL^ Lojji^j I UjJiu 

jjjiJI i-al Mi'i^l u^ LuiJj LiLiJl /<sJL«JI 1 jut ^Js^ jj l-^"j |J;JJ^J1 LLuiJo- 

.CjuLojia (_gl (JJJJ (oJVI (j-« »(_, Mi,t Ljjji^ » '^ ' Liiaji «Lj^j 
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i^^JJI ^UJI di!i iS.*£:LJI rjj-lb 5-ijM' '^W'-'^b JjLuJI tUI uuLU^^c^j 
j_i^ Ljj^Lvj J^ ut^ . j-usLsJI Cj^^I (_y^ I '^_'i 'Lc^ (j^ -^i>^ <iJSLIj j-^^j 

l^JJl A^L^jJI ^«JUJI JaVl Jul o^I c7^ Lu^J^ Jl3:J V o-«>Ib ^L^^^lAJI 
(jl JiJ Vj i4_j^ljj '^^»- SjLo (_jJI 4_j£ liJjj>o <ijjLiiiAJI S^m (ji 4.1^ i_2jjLJ 

1 j '<* 1 i .~.j~ A" jjSJ . dLciajill j-i^ ij^lxjji SJjLxjO joJI^^ (j^ J-i-^' i-LlLui Qi^ 
^ cLiLtoijj 1 n M f^ U'-*'J <S^ 4^jJui JJ-* (^'^>-^ I-* (J^^-^ Cy^J ^^ L>* '^J^-*-* 
j__jIi_LJijl jLjUau jtHjiltJ Lbl ^ .jj^ ( t fill (j^^La jJ^L>- |JL>- j-J^ (J-*-*-* ' ^* 0^ 
(_yj| (_y/<-uiJI «Li^ Lal^ (j-oj (jy^J f-^lia^U (>LpJ,'j iiLi^i^l (Jj-LLII (iVjji (>u 

«^l (.O^l L^J_utj M^ ^ , ,. rt ^^1 ^Jjl^ll \ A.J n , ,. 

j_«jl!I cdJi (_y3 3.<jj-3Lc. /oii^i lt^j I j^LlII (Jj^ ciJliJI oj-^' (jjjLlII ^^« ■ 

jj_u_Lj_Iu_u^l^l d ( til (_>>-J (_>ul-^ '-'-'^ '^^ i^t, I <:Ljj J A ( II Jtl «l_bj_a ^_^_A ^_7^l 

(j-o (_yJLiLll i_3j.j>JI f_^j « Lll-J-J') "ijj-i^LjLA Jl>.| oLc J ji^j (Eratosthenes) 

(.3-^ U-^J J ''^ "^ (.3-''-* O"-^ (J II i j" I IIJjI^I (ji 7c_u3jij <ijij^)^VI ^Jjcajjl 

« Lilli) jl (Jj'^l (ji^ (J II m" I iijjI^I (ji Lajialj JJ-JJ (j^J *(j^ ij^ Lt^ (<UL«JI 

Lj£ljJL>-j Li-jJ^j I jSl'^ lI^j-" ''■'^ o'^ jiia I ^j -i^j , Lj^^ «(_3-^ i_p (_3-3 

djUSLo^JLo Liiajl (jlSj ((jsJ'iil (j^ jj.jtlll (j^»_3 ((Ldliill joi^i) (j^j i j j"'> (_jjJl 

^ ^ U i -^ (j^ «LLaLai 4jJjJ.»- a1^2j JSi V^iii ^ ^1" V 4jJ5.<iJ(JI (jLjiiill (ji 

2 I Ajj (j^ Sj-L^laJl C^J iJt!-'^' J-&^ ij^^-^ ijj' (j-* 3-ij-2^ Lt^ (jlj-^i MJ-'^ 
(_y3 Ajj J^Iai J-A (^ JJI (_,iijir^ll (j-ujijjJI <_j^L2jI ajj (_y^ (^ajjj) (jl^^j^-jv 

j—i-ciSj jijjtil Sjlx^I (J^Ui (jLs jL^JJI I ^ . ^" ' ^ ij^ ijj^^l i_!^pi jlj aL«JI 

(_Jj_j (ji JljJlJ-C (j-SLfljj jl j ill i—flj-calllo (_y^ "tHW^ ^ ■-'" ■»"' (OJ ilajjiuS LLui 

(J ii<l I'lll (__>^^^ TT J I ,o JJ 4 Sj <1 r J-U (J-fl-mi JS: J^^jJkl «m (_y3 (J ii<l I'lll (JjjISjljI 
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LiLc (jl^ (J ri m"ii iijjI^I (J^J ^AUlAJJ^I LijLp. (_y3 I j j -^ I J "' (_yl!l (Jjl I nil (_yJI 

La (_j-'l.<-<u I j "') jl (oJLtJI i-llj^ CjLloj.<ij(JI aJJt (_y3 <ij^LoG (jLs (_yJLlILjJ 

^ J ^ * 4_LjLJ>- ^j ri f j" ( n^l^l J_t^ jj-*^'-^' JJ ,>>^ (jL^ ljkS_Aj ./cJLjuI t"»^ f (f^ 

V5U3 (.j-S-Lj "^ 3_Jjj_«j<JI (jLjiiill LlxJl^ I jl La Ijl-i'' , U^\tj ^Ij 4JJJCJJ 

21 Ajj (j^ 1 2 5x.l mil) I o^j...^". ^jLlIIj ijj^^l j_y3 4jjji'C Mi^l (_y^ I '\'i 

S-iiaill iiiJj(_y^j^Vl «uk:^ U la Mi. VMli(_yiJj l^j! 1 h .'ii'^lj ■ (qI^J^J- 

.(jljjjil (j-« 

SjjJLiSLxajVI (jl I olr (jljjjjl (_y^ L4JI J 4iaj*ill (_y^ dll j J<iij q'\ x^jlalxjj Vj 
• a 4_4-lJ^I J '^ '^ ^^'^^^J-^>- jLjIi^ Jl I ^_^ Jl>.L(Jj . ^I^_i_ul jj-a tjl r rill ^\ «_^ 

^j ri til II Q^ S"i ( nj £< "»■ U . .. rt ^^^j 2I CjjIS ^j S^^LliiJl aJJt -^ ^-^ * ^l LaLx-i 
j-a^Ls (j-UjI I n'la (j^jjjiiill (_yil3 Vjla (jlS I jlj . LaLx-i qjAj1\ 3^^ JiJJlJI^ 

sLjjI^^Lj ^,10 Ml tl d ^ Mil L-a^ja- Tl ( n tilx_L>- £l "»■ U . .. rt j_^jl ^_^ Lxiijl 7C_Jj;t_U£5 

(Jli 431 j Llx^jJI (_y^ 'J^J:^ O' (1>^-*^ ' ''_;^ (1>^J .(j^jjjiiill (2>a JS jj^ I j ■•■■^' 

Trio Ml (jj^ (jl J-A (J ii'm"! iijjI^I (_glj I _i in-«. (j^Lail JLp-_^l l—jl^jsjl (jl 

jbjl iiLbtjVl jl i_jJLalIl jbjl UJ^«Lil jjkdl!j(jj3^^Vlj iLijLie^(_>:3j^l 

■^ I '-^" 1 j~ « .1.1 j^l sLjvjJJ 1jL>- SJLjJU (J no Millj .(j^iklJI (_jj^l3 (j-U j_3j^l 
djjjiilu "^ li 1" Tc-a ulj_^ 3x.jj^jJ,l (jl J .>-^llj ,_)Ioj3l ^1 (Jj-aJ LaJLi^ SjjIjUa 
Ja^jtUI (3j-^' t^! "^.1 1 niluj . 4 lil'i-ie^ JI^JaLi V^Ja (_5-a^ (j no Mill <\jljuj\ ^j1\ 

siLkj (jjSj (jl ^^j^^ (jljj-ulj 5jjJ i'C I nVI (j^j 5^1 Mill (jLa (j-LLkiJI ^^^^ (j^ 

(j^jjjiiill LlJjJtJ I jl cdji (_5-i-»J I J-<k .(__>^j'^l -^ !--> ... jl jUal i_^i^ CjL>-jJ )> j mi 
4j^lj (j-\ K Ml a (jl«l.-'l ^"'j. .. 1 j 'la ij^jlajal 3^J-* Lr^ (Jjij-o'^l ^:»-i (jJjiIl«-a 
Jsa-LSe-a jj_a (j.^ mi o"^ (j-a *3-^ 3-^^-^ lS_3' ' ""^ ^'-*'J-^ y ^i i nj tdlL^-jJ y j mi (_^jLajJ 
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(j-\_j 5-al I ri U (ji j_Ll1jj<^Ij_jI i_aj^j ^-=^J-^ ^^0 t_gjl .nil 3_i_»l3j'^l Sj^l 

3 "'J \' lt^ ^W"Jw>^'-^' "^^ Lu^-2j ^p^^Lp 800 (_yji (jljjj/lj SjjJ i'v I iial 

^p^^ijS (_flJl 40 f<s-3jJI (_yk: J ' ^ ^ "' 50 fo^pLi 800 \-Lijjus I jlj .-.IjU-^tl . 

q\£ . d-uji (_yjioj (j-^-ili ijj^ oi^jJtlo jLj><-il 3-i*J isLHu 'lijia «lj^l (_5i^ -^i>:^ 

. 4^ JlJ d J (^J*^! 5^^£J1 fC^5t:>- jj_U_l2j ^^"^ '"■ (Jjl ^j ri m" ( [1^1^ I 
4-1^1 |"|N" I III lIj^l-^-jJ ALlilu X-iloljILo jJaS dll j S^ (_yji (__>l3j'i(l (jf S^JJLA 

(J^^>. (_^_fl_j_Li^ ^jU , ,.1 ^jj?e_)l (J II m" ( 11^1^1 (j_a «Lu_u «Li_4JLJj) ^J-^^ ^* (S^SJl 

liJJj (_y3 Ij^lUM /a^l (Jjilbejj (Necho) jS^ J '^" (j^j^ (j-* J-*W ^^i>^' 

^^ J '*^l j-ja- J II j-i^ IjjLc (OJ !(_, I iilU'^l iiijj>J,l oLsoLj LlSj^'^/ (_^j-iiuJI 
r"LL>ij (_gJJI ^ "■■-" Cj^^I (_gl vjliljjjji Jli^ij <il».jj| ojui Cjj o" I III .U , ,.j"l I 
.(_);>. jj ,_^j'i/l (j^j 5^1 I iiU » t-^t SibjLsJI ijjLUiiill j_l>.Lj^ "iu^j^ «LlII 
SjuLJ aLl^I (jj)^^Li_aj (jl ^"^ Ml SjL^tJ (JjL>- *(j II m" I iijjI^I L-3i I iiInI Juuj 

CjIjjI (_^^^_i_u ^ j *^ ' (jj»J (Cjj 1 5^ J t ( f^ p tj .V '^ CxjlS i^j-S Ajj.sb-i tJi)^L>-j 

(jLS 1 oK sjjisljjSJI si jLjejiJ IjjLjiJ (j-L<ii£lII Ij^JLJtlijiLa sLuIJlJ <ix>-^La 
(jlj i(J^4;>iil LLajj>J,l (_y3 ,_)l3jj(JI Jai- JLjJL>o UJ*_ " "..' 'j-''^ • l-iS^-«-« tlili 
(jLS_aj jL^-LIIj (JjUI 'U^Ij^ J-^ liU Jj iJjiaJI ilai- JljJl:>o Ij«jI-->" • "_' joJ 
3^^m A^jcLlI CjLcjjiJa^ (ji Jj Vj (3^21 (_yJI 4 J I iiilu j»jja_Lll iJliLcjjiJa^ 
siL^Jlj-oI (_^-A Aj- j^ e-LJ I J Oj ^ T '^ u:a_Lj;t_a ' 1^ ' "J (_^ «LS!1J| (_^A^ tilxJLjj tHulS 
i(_)^jVI (_y3 Sj^JtJI (jii I nil (_,lr (_yii5U,l (_y3 (jj^l I iij 1^1^ LaJiJi^ (j^ li M "I'C U 
(J II i j" I iijjI^I JJLJJ . tl I nil (_y3 ^-uLcilAII (jjLtuJI (_5i^ (jjlJ^LtuJ il (jVlj 

(j5L»-l_o (Jj£ 7=^?-y f*-l ''J'^' (j^ o^j'^' "il^^ j3^ l)' (J-"'-'-" (ji^^.i (JjL>- 
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(jjijL^toJI j^L^ LoJlJI^ L^luljij (_jJLjJj (jlS Sj^mij 5lj.j>JI ^^ '^'^ (j^ (cSLa 
cjLjjIoLj^I (j-« LS^LLi_il js-^Lptj (j^jIajl!! j<sJL«JI JLa-j (cAj i;^y>-yA,\^ 

si j'Ul . ..J I |__^j3| 4jij^ 4jjji'C 1 11*^1 (j-a joJLc ijjjjf (_ylll 
j.ja_jJI 3_SJa_La (_jj| 3 J I riillj 4^jJI (j^ ^-^J-^ (J^ ^jj.M .^11 (jl£j ^1 ,'^M 

LiKjJi^La^^l JijCiJl^iajJI tfJukjjSLI . Ijlo. 3.ii:;SLl,l -t-^ ...j~.ll ,_pajj':^l 

Aj ^1 U tl ^j_(k iJjLjsj sLUiiiil <ijJL>JI Lill^jjLAj -1 j ' 1-^ J " (2^ «Vjjfc Jijdul 
(Strabo) ^jIjjjjj |_^jjLiSL<jjVI ^IjJLsJI t_u^ JlSj .(jT(_y^ 4j.<u^Ij 3jKLC.jJi,l 

(JllVjUtx ^ IjjLc (JJJJI liilljl J>2j V)) -.(^ La (^gJ^LjII Jj'l^l 0>2J' (jr^ 
A-^j-xisjJLc. I SjL^ I ' J I ri t liLIj (j_a lj_«_La (<^-'l O^J^' J>^ 'j-^ O'jJ'^' 
["ji '^~tl ^1 jl y.'aVI 1,11 lit IjjLc (a^jSLI . LoLx-i Lvjjjia (a^Lal (_yij jjejJLfl 
ila_LJ>JLI pi im"1 (j-S^ (O-I Ijl 'iJI JL^ Ji^ (J II i_l" I iijjI^I (jl^J ..(jJJ,l Sjjjj 

.. J-i^II (_yJI Lj>ri' (j-« 5 Ij j . ... J ^ Jl j_ulJ (jl »_.U". . ..". LuLa I LSjLc ^ < nlU'^l 

(jLilsji jl (_>3jl 5jlj.j>JI 4jjiI»Ji,l 4 ii U i 1, 1 (_y^ •^^i o' L«1-4J J.<ii>J.I (j-oj 
L-Sj I II "^ LjjSLcu^ ((aJL«JI (2>« *j-^' '■->-* O^ '-^1-^ JL^I^I (_y3j . •tjLiJj's I II a 
(ji i_ija_jj I i ii U L-La 1^ ^Ji^jvjJ,! (JjjLJI OJ a J '"ij "^ J^J-:" LjjS^-t^i-o Ui^ 

.«jj>-l Uj'C I II a ULc 4 cm^ ^LlII j '■-' ' ' 
jttJIj-C (_^l J li I iitl (_y3 I L^i>2j (_yl«^ J^ (_y3 nJj^Lij Iji JlJ (JjjLJI (jl5 

LjJLLc: I ' j -^ jjL^ 5 J i^ij'^l SjXJJ t3^>UI i-sLiij^VI (jla Laj-^^j -i^j^^ 

lSj_lx| i_al ui'iSl ^^^ Sjjjdl CjjISj . U^jjjJ^J ;J* '^11 (_5Jlj (j-° J li I III! J |"|J 

Ci 1 <iST (j^l <1jJL1II 4jjiill (jjij^l Cj^L>.jj (J^^j^^jS -J^S' ' "JiJ^ l_r^ ij-* 

J-SUoj J^LjjjJ (jjj^^j£LI 3i»-j Jjf dul^ .(jijj^U (_y^ljJL>Jl i_aLiul»^Vl 

pj^ Mia)) ^LcJ Lx-J (jjj^j-a^^S t i^s^\ J^j 4jj_u_LjIu_u^l^l CjuLtoiJt-j ^j_iIuLj_a 

JJ^JIj '^j* .^tlj hjLjLlII (_yJI Jjj^_^l (_yJI i_2JL^ (^ JJI <'^-ii>»-" J 'i{j\\ jj->- 
jiLjclSVLi (Jj I LSjjfu i>L>oVI /oJ (_yjaj^'^l ijj^\ Mill 5l jLa^ jUeJ^Li (j-ujj 

Jjiijd,l 4ijJj (j^ (jiim"iiijjIj-jI JLS L»S jI J^4j>J,I (_yjjJ(JI lUj-a-oll t(j;j^l 

t_criSll Lililj^ LjjLSj <ix-ijL2JI LLaSlj-jJI J^JJJ ^',J^ LjljLi (Jjj^jjs^^ jjlS 
/<s_^_j_3 (j— <u *VJ_<k (j^ ir^ "^ lSJJ— ^ J' sLajL^II (jj_L^ I jJLjsJ I 1 (j J "i ^ Ct-'-'' 
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1 J r ti 2 (_^^^j_ilujl J "ir 1 j1JlIL«1 jjjjalj (_p3j3U jj.^^-4-^ Jiijj*_a ^^jl-udI jJ o <"i r til 

iJliljLS ' ^ .':."C I jjl LcSjija JlJ(J (<sJj (j^' "-i-" '^ li uuS a u^j^l C<-re-Li-o I 
LuSjS J-sLiJ C_)^ (j^l Li-I TT I m"i 1 11 (_jjJI (_5-i* (_>I=j'^l (_y^ JjLJ^I (jJaLUI (j> '" 

j1_»_i'^I I J i^jij-SUI 1 a K M l ,jj_ij .,_;^Vl ,j_o Lg-ijjj (j-l^ i>Jj-i'-3 
(j-o j_l1SLII (jl c^jlij (_jjJI CjljL2i! 3 ^"al A< II jj .^llj 3 J i mm" . hjjIjjVI 

(jLS (S-SLs iSjL^I (j-« Ala^j^tlo 'La-jJ (_3^ Ijjl^ *LoJl2JI aajlj.^>JI (_jj(jLi-3 

S(jJjL>.VI SjjJ is I llVI (_yJ^ljJL>-J (J II m" I IIJjI^I I* • "J ' " J l-^'l I Ijljk 

j>LjII (Jjli 300 (=.Lc Ala uuIjj ^I ^[^ 600 J>L^ SjjJlJ^SL^VI c^K 
2b;.SLflJI Sj^sUIl (_y^ 4J;J^JI iTjLuKJI 4_La ctiiLJl i^gjdl (jKll u-it Wi>^ 

"IjjLjti Ml a (J.SL4J «(_5-<i (3:iJ (<sJ «IJI VI .*L»iaAII (»^:Jt3 (_jJI (jVI Ljjjl^ (.7-^' 
/nU'ill (j-a I— Sj^iJIj joilaJLa i5jLjj>iil d-Lali-jJI dJjjUl tiJJj (j-a 4j (j^l 1 ii->-Vlj 
Lg-il S I II (jLS . . "ix-iJiill 4jjJ 'in iiiVI "iJjjL^ *>^'-^ (j-* Wi>^ ^cr^ ij^ "^'j' 
(jLa_j^l Jjj^l La^Vj Q^jjjJL2Ji,l Jj-oJLa .(JjjLJI (2>a I _■_; -^ '' I '-^^^"^ Q^ K i"i_i 
jL::e_jj|j ^j-lS-j-LlAJI SjL^e-Jlj j^^jj-cVI QJ^ J "^^ ' "J J UJ Jj ' ^ 1, 1 cQ^SJlj 
I Jl^ La- lj_<I( Lc -' 3*^T^ '3jijlj -» ,^tl Ll2jj^|j JLl^I (j-a (jJ-ajLiJIj Jj^JI 
j<sJi_«_a i_^ (J jLilLa i»ljJL»-lj A La- I iitl (_j^- JLijjlII ^jls 1 nil (j^ j_lj£jI JJjlII 

.3_bjJ,l aJJt l^liLc (_ylll 3.<Jaj(JI 5_pi 
«Lj_uI^j.j>-j i>^^_L>.j d "j MiL>> LaLuj ^^_uSJ| J J A ( II Jtl 4_bjLl,l (J II ( III ^*-A^J 
(Jjj-cajsJI (_5i^J 'LLj.L>-'ill diLflLSilll (»I^^Il>-l (_5i^ j>> is MiVI xjcjIiJ jjjiLjJI 
IJl>- m j " (jjijjj- JoJ L2III I I _i I ii-v aLS 4JI (JL2jj iLa-jIlia Jjitj 3^jj(Ji,l (_yi^ 
Jji (_yi j_4.3.'i/l j.ja_JI Tclajj/ Ll*^ , Uj , jtl i-M ."a CjJ.>. ji^ liilj (j^Sj (jl 
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Ll<-o_i-alj /«! J 1 » "i 1 1 J 4^L2iJlj SjLaHi! LlILc I^^j^ Ui^ Lt^ *>:t^ 4.>-LijtA 

J J is I iiVl j-^j "ijijlj (JjjLx-ij (jL^j l^p^ 30 ' j ' "-^j ^ AJj djLjjilj pjljji "-^t!^ 

(_y^ )> J I ri tl i_ijLaj(JI (_JJl»-I CjJl^ (j-^jjJI jLijV ^-oje-iis SjLLoj (_gjl£jGjl 

JLjJLtiuJI J^' i^'l ^^-UJ tjil 1 ^JJJ ' ' <LuSjL| ^JLA (J-«J (3^ C^J * (?> r n" 11 

(_y^ a jJeHijil (_gJLllj A^-uljj intu i_3j|jj«JLl 4jjSjLI |_j5tla J-Aj J -i j^ ^ SjjlajJI 
«LLa (3-^-* (^ "-^JJ i*=^J-3^JtXl CjL^^-a^jj oil 1 ^".^ V jjjjj^ /cj , ljLtJt_a La CxSj 

pLoj La A^j (_y^ jjL^ u'-^' '■-*-* b^ lAA':^ x_aj .'UlLi i-s^^j ^jy-u LJU. 

Ttjju (_y3 (_j.Sji>- CjLajl Jl^J(-o (JjIj (__>^j'^I i_j£^ ct^ '^'■*-* (oii^l jJtSj 

((Cosmos))(_yji,^l Q^\ ^uKjjl) <iKjjj£Lll 5_uSUI ^1 olr (_>ujJ JlSj .aJUJI 

3_lSj_>X.I 3 <iK (_yjfc iTcJI . . 3 J I "J>Jlj ^i)T!-'^^'j 3ji.i"ij-aJl^ 3^uJc>-^l CjLiill (_y3 
ila^Lji-VI (_gi ((ChaoS)) 3_<jJl^ (jn'v r La J.SLJu_i (_^J • ((((jjSUI AlJaJ)) (_yl«3 

3_S_iSjJI 3jj;iaJI ^ 3^jJI c^jtjjj tLLiVl JSU 3.Sjjiji]| 3JjLLm S^XjlII 

3rti.iliillj L^ljJLsJIj diiflJI /ak:j t_Ja]lj t_jjVlj «Lj>LflJI i-sLiiJ^I (_y^ sMjlII 
clij-AJijIj 3 "a I ^ "i 1 1 J ^ I » II I Ml t LLA .sLijiJlJ^JIj Ljjv^^^lJIj lIi Ljjia L_>J I j 
I jl^ /oJL«JI i-SjljLA (_gj_iiiaJI 1 i I rii-v J-<»->- 3jjJ X I iiVI 3jjSLa (_yA3 3^. ^ ..tl 

,jjjj_^j_j_Ljfc Ld_LflJI /oJLc ijJLLifc (jLS (J ri i j" I ii^lj-jl (^1 3^Lii3VLij 
ajjc-LlI 3*Ll^I jJl^j Aj^aJJI cjLcjjisc^ Jojljji. f-«^j l5'-*-" (Hipparchus) 

q[£ (_g JJI 4.SLj_L1, CjJLSj 3-<-uJ i^ll /nlr (J rii III J-cisj (^ JJI (JjjJLlGIj . L^li 
. <ijji JlI^ I jisi^ (_yJI 4_ySLa (3i>^ '^J:? "^ ' 'Li*-'-^ '^!-'^ yj 3J LcitA ^^>- ^^ ■^■^^^ 
f-\j^\ JJl»- i_gJJI iJ^j-II >Aj (Thrace) (j-uJ>i (j-o (Dionysius) (jj^jjjijJjjjj 
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j^j_o j_a (_j_L2JI (j-u-j-Ij pLojJI tjl c^l i_g JJI (jj^-jJ^jj-Lill (Herophilus) 
Jjl jjfc (^ JJI (Automata) ll<jj^l t_jLjS (-aJJ^j-^jjUtJI irjl5j.^lj (S-LLcuil 

(j_0 (Apollonius) (JjjJ_lJjJj_iIj .((_^VI ij\ .n'tVI) lII^JjJI Sj^-vi (j^ l—lLj^ 

c.jJii2J| JLSLiI ' ^ .':.<' jl j^ I*;,! |_^JJI iTjLjIaLjpl jaJLc (Perga) Lc.j_u 

i JLjIjJI xJaillj f.f_^KX\ xJiiillj (_,^1_(JI » t^^tK 4_LLj^>jm (jJiS J-«^) 
CjLj-ijmj i_tSlj.Sjl CjIjI III a J S I'l" L^l (jVI i_2jju (_yjJI Cj LLi-ie-U I (_5-<kJ 

aLlaJ jjVI JUlj Lx-a jjiiSlII J-4^ l5'-*-" 0"J-*t!-^^ ^'j-*^'j dJliill /sJLcj 

(ji (_yJI IjjiJ^ JlJU (_g JJI j^jI ld_Uj/ I 500 SJlA L^ Vjjula (.3-^ Ui^^ '3^J-* 
qjjLLII sVjjk U^J • l-Lai-JI f_jJS pj^_^l aJlaJ LJLxjIs t'l i njl 3_L<ii«JI CjljJiill 

iiiliillj Cjljr>->Lpl 3J,Lc (Hypatia) LuLjj* (_yi S-^jla^ 5ij-ol Cjjl».j AliiiJI 
j_i_oJlILi Ja-ij^ I A \l J ,':." , ,.l j^l jl i4jjj'f'C i n^l «LjjSLo (_y3 tjjio J^' Cj-^J 

(_gJL»- J S i"i_i J J is I iiVI JLtJ ljljL>- (jJJJI d^J.^J^J'" juusji ijJ^la j«ILibl 
«lj_JuJ r-jLiJI (_yJI j<uk«^iSj (j^Lji^ IjjlSj . L^iS "ijlJLlj j<sJL«JI iIjLsLSj ;«-«->■ 



SI 



09SJI 



.(jjjj.ii!l (_y3 (3j-<»-«J1 (oJ'^I (j-o 4_iSLi!l i—flHillj ^Ij^^l ojui iJjjLjj jOj .(jj.j>Jlj 
(«JL«J 1— il"i^ 5 J "i "C U i-S^^j f_j\c Jl>-jj (jl^ MJI (Jliiil Jjj I II (_,lr /oJju (j^:*J 

L>^J^' O^ '^^ l5 jJI (Aristarchus Of Samos) (jjj^Lj, (j^ ^.,j<jlt jj! tilLiJI 

cjLsLjtA (_yl^ Sjj;>-j^ AjjtjJI (jlj (J ii<i Mill (J_j^- L^JlLa jjjGj i_j£1j£j1 Jl>-| ^_^ 

1 nlr tjlS (3^ * L«Lx-l TT j'r (f^ CjL^-I" M ( II if 1 tf JLA jj_« >T^ tj'j * '-'-* l^J^^^ ^.>:^^ 
LLo^Lx^ jjlj i_Jjj>-l 5j^ (3jli>Jl jsJ-ik ' '' ■''■''^ ■ (_7^ <ijjj< (jyjill ^ j J ' ' ' o' 
1 JLu tiJl j JLi^ 5_^ lJiJ) «LLa (j-"J '"'Ij' ' ' "JJ^ cJlIJJlI 1 JLA 5jl_tjiit_j LL-ul i ii"^l 
. Ljij_LOjG SLjiLoj 4j'Cji ii^iSLll 5jL»iaj»Jl tfJLA ji^^^l cLftia^ ^JL2I1j 
l^SLIj i/ajj^ill /aJL«Jl sLaj^ lJJJI (<si«Jl JUaj Ji^ (_yJlj (jVI iJJjUo jlSJ 
(j-C LjLii- (_gi jj .^"a i4_iJeJjLlIl LillijjLA (_y3 ^-«4j (3^-X-i "^ CjljJij J^j3 
^_^l aJl^ SjI <"i I 111 4^LL^ <lL>Lu<^ I j'"* c_iL2Jjl ■ ^ ■~"^ ijS^^ d^ LLuiaLa 
(jLS joJuiJI TiJjLj (j-C CjI JiLa^ 4j^ij (jljiiflj jaLu (j^5=-ij 4jjJ_cSjj/V1 sLjUSLa 

Sia-jJil jJiju l(jia Jj'^1 (Berossus) (jjjjjjj^)_u 4 q ml (_yiiLi (j-&l^ I j ^■"'^ ji^ 

J^lsl (_jl 3 i I II lJiJI 432 Cjjdol S^p£ (jr^j ^jl'ajUtl (_ji». S-SjIiJl 3j1 Jj j-La 
(j^ Hji'i l^jjij (jl (_jJI lj<i iij . 1 JL>- (<uJi^ j<sJL«Jl j-<i^ (ji sLoJiill i—Sj^ 

. * Vj-A J J ir^" Lflju j_ljSLj Aji^i tjj^' o' o^' i_aj-«-i (j^'c-ij -^!-*^' (j-'^'-''' 

((jLaJLll ijfja Sj j)) (_yi^ (j7h< t LiJI LyiJJ *LxiiiiIl (_y^ 0_J^' 4.j-u1jJj LLa^ Jl^j 
(_y^ Sji (j^5tj Li 1 ilj . cLjiikiA ij-x-a (j-a Sjjlj Jjul (_y3 '-t'tHJ f*^?^ lJ-5^^ J3^ 
(ji (jVl jo_L«_lJ jj .^«tl jljUal ijji £Ltl:>J Liiajl (JltieJ LLiLs ^ I . >. ^ 1 1 C-Ljijl 
t3 ii II jLlLo 20 jI 15 ^scli j.jU(J1 (2h« j-J-^ ij^'^1 (_,lf iJ:jjJi:>J1 «Q*j (_y3 Lijj^ 
i_aj_«j |_5JJ1 (_yjl_ul<j/Vl |_£^_L3!Lil!l CjJl^I dilj JlIo i_jjjjuc^ lj-">" ' J^J 
iTjlj-ja-o i^LLa j£1 ^ L)3^' ^''J^ (jr^J (The Big Bang) j-jj^I jUtiJVLi 

«L-4_kaIi_La <d * i iia *LjjU 5^^ Jl^jj?E_a jjj t t-l) 1 j Liiajv jl 5Ll>. ji i S\^ ji a^j>oj 

jLjc_fl_iVl ila^iji-l (_jijjlij SJLv (2>o (JL2IL1VI (jlj .sliS ^ I . >. ^ 1 1 5L4J JS I'lll 
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J^ (_y^ («j4iVI SjjkUaJI Jloj LlJla i>i-T (j^ (jr^ Lla ^l^j ji^l oLcjl^ Jl»o 



ss 



\ ^ A&\^ <i^ya 2 



^\ 



I 



(jVI j^3:J LuSjS (3^J • Lai-x-i aj^jc^j ^iJ"-^ '^^ 
(j.=tLJ <lilxJ |_5JJI I Jl1«IIj (3t!^'^' (jr"^' U-" 



iA-L^O 



V |_^ JJI JJjJI liilj (_yk: Liiajl SLp. Jls-jJ JjkJ 

jjjJi (jl (j.SL<sJ (.5-^' lS>*-'^' "-t^'j^' (J-* u''^'^ 

i tS^ r-ji^ 5Ljj>J1 (J-Aj S(_^^jj>.'2l (j-tjj t"it1 ^J^^>■ 

f_^ SLpJI (jLJii L^Lji jLjCIjij iCjJL>-j I jl i,_>Ioj^l 
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■Cy^ oi^ ij-*^ 

3jj .^«tl CjLjjj.j>JI (j-« 4 li I" ■•■J, I pljj^l iJlilj_iiiC ' ^ ■''■■^ (3^>-«i '^J '3jj ,>..ll 

Sjjlj-xlo L-SLS (j-«J JJt>* ^*-* ^'-:H>^' jj Ty^" 03^ "-^Jj *0^^^ J^ (jr^ ^'-jl:^^^ 
CjIjLlLo ^^* ' (_y3 IjuI SLpJI Lifajj V Ji^j .4_Lo j.Aa V \j^\ ji <ijxIL>- "^Lj-ijS 

ukii. iJ^Vl (_yk: Lu>v liUi (j£LIj .liili ^^j (_ylijc.ui^Vl >>Jlj iJjLJI 

»_a (_^llLa ^JS t"i ) (jjjLjSlLa ^(^^j'^l ^JLA (jlS t ti i^jjJtl^ .fiLjt-uJjlj t m t rill (j^ 

1 ^ 1 1 « ' Cj^LS Ct^' '" -'J '^«tl (j^ jJL^cjj (j^»-lj • L^J^ uLJoJ Lu3 LuSjS ''-^ 
i_2j_<j/ LoLjsj (_i_bJtA joJLc (_ji jj U"" (_ylll '"'Ijj .><«tl (jLa (_jjLiJuj I '^^4^ 

. LUajI L^JijjIijI (_yJ-«3 
(iLuij^ '-y^^ o'-^ • ^ 3 "^.' l-<ii^ 3-SjJJ 3^^^.c. (_,lr (_yji (jisj^l (_,lr SLpJI 

Lj.jv^^^_j_tJl (j_a ' i'^ ^'^ ljL>.lj Lc^ (J^j_ujJlJ (C^^ i1jL>. JjJL:e_a (Ja_l>.^^_laJ1 
I JUb (J^^ . SLpJI ^ ^j . ..J ^ ^^^ 1 1 Jio^vjj 1 1 Jl>.Ij LcjjIoj^ (_gl ((SLpJI (<si^) 

1 j « U ^ J tj^' cjLsLijJ,! cdJj (_y3 jLp-jJI < ~ » J . ^ 1 1 jji Jj^^lj I ^j.,:^ll (jj^ti!! 

Cj|i 3_lJj.SL!I lIiIj-i-o'^I (j^ J^ I' \.c.jj 4jjj (jl aI S(j-> '< I rill i_aVT (_y3 sj^iaJI 

j»U:Vl cjIjLU aKJ^Ij .U^j^cuHlj .Sj^LdIIj .S^UIIj .SjjLjlJI (jUJVI 

S5j.j>J,l (_y3 SLpJI (_j.Sjjj/j^ i_ajjij (jPJI 

5Lj.j>J| (_^_S_u_uj_a (_^ 5j_L»_x-i3 5j_a3 (j^ ^ '^^^ ^aSJ t_$JJ) (jl (_^ l^jr o < til 
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S^JjJlJ,! t_gljj-al I ri II 4.1AJ (_j I ilVI /<S_U2JJI (jLSj l(_yS^ILli "J I III "J I'' 

^_^_A (^^^_jvl ^_^lj^_aLj_u 4_t^ 3t_a ^Jj^ls «Ljj_aJ Ljj_j^ t"i (k^L>. ^_^_jj I(( ^_^SLi L^ U )) 
^_A (_^j^1d l^j_a_a J( I j__p^^jjul ^1 ^_^J_J ij-d-LOj] (JAjLa jj-« (_P tl)^ . (( (( ^_^j>tJ L>J I )) 
(.3-^ Ijji-jjij (_y^ I 1 j 'J ' A tj ( iiL>JI Sjjjtill 4Sjj(Ji,l l1*jl3j joj .(_yjlj^l £Li>. 
j^lj-paVI ij\£j . 1185 aLc: (j^ (Ji>jO oL"^ 24 (j^ 5_uLiLl!I jj^l j-stJ 
iSjjLLa ' ^ «.'--» i J I IjJlC (J^I (J^jSjL^I (jlS jlj .(jiii nil (_JJl;vI (ji-a (_yl^ «L<jtflJ 
jjiajJI (_j^ *>:t^ jljLcLiJ -1 j • "■-"! (j^^LLlI (_5-aj i-o-yJ '("^4^ JljJl«JI (JUS Jiia 
(_yji J-^J^ o' j.^?:^ ^ '^' J^^'j-^*^' ids>- (Nii) (_jj 5 JLujJI il^jj^ . \j^j^^ 

•.^llJI 
(jLS "J 3 '-^ " (j-^J iiiJI JlJI ^j t* (j-* 4juLcuJI iJj Ji^ j^laljj^VI (jlS)) 
J ' i^" <1JL^ l^ta IJlJ S^jjJ i_A2JI (_yJI l-JJ_>^ tji^ .cdJi (j-* jj^l dJU (j^a-JJ 
SjJaJjj i«Lu2jS (_5i^ (_yJjLlj (jlS JjjjiSl (JjjIaJI ejJuZi (jl Li^ i(jjLLo pit i"il 
(2>jl (jJI :«(j^» S J J I II II (Jl— <ji "^ 3 "^J (jr-^ i"i 1 I iij (_5_Li!lj 5L>-Lfliij d-LiLo 

(((0^_^JL>. u ^_j-ujJl>.I" ( II 
i_j^jGj Pj^jJI CxjIS Lo-Lu jj* '■^^^ (jLLiLcuil (_jJI Sjj i nil aJJt CjjI jGjjiI 
jlj .jjjJJll ^Up C7^ (J J I nilil (Jj^LaJI ejjuli d-j^lj^ <il<j<ljj iL^jUJcvj (_^i^ 
tj* "j J * "^ ^ ^ 4jJj (_JJl>-I I ' 1 J Ml i<ii^ 4j|jJI xJju CjjIS ct^ <icj^J CjjL^I 
dJV pbj-II ol n K J>2_jJ 3j '''I II (jr^! "^J^ jl JljjjjIj nJjj-^Li (>LiL4J>JI 
o%jus) (Nembutsu) j in"ij_LA-L!l CjI K j^^£LjJ t^jJJI j^Jj i<u i(lse) (j-ujVI 
iJlil oKII ' " • ^ '--> ' (jl Laj iSji L^a^lj j (j^j<((_jj)) Sjj I nil <ijJL>-l . (I JjJ I JLlo^U 
Cjj>o Ljijij.i>. «_a I j • •■■-I' Cj^j^i (_,IL>-(( LuSLl«-« aajj>J,l ^^L*^ ' Cr^" •*>tP'^I 

.^Ij^Vl 
CjjjjvIj SIj^I 43 i5j-<-u /!iJJ (<sJj .4JiS ^j < 1 1 JiJiil (_jSLjL^I ^jU , ,.I J ^ \ 
(_, I r i-L!1 I ii'^l ^^[JuL£> (_yJI ^jji.'^l jj U « 1 1 J jLij'^l «_u (_,lr Sj 1 nill ojui 
JL£j . S-jjjJa lj_j_o V I 4_<j^L>J,l JlCj^ U'^-'^ Lt^ ^jjlX\ (jlji-La (j-« ^J-2-« 
^^j>o ^_^l^ijl ^1 I nill JJ-* 4_ajij_ilu [3^J *?^:D L>* '-':L?^ tJ_5Tp^'-4^' ,^ -^"^l 
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' _ .'^11 (j-« «ljiJ-<-u oLtiS (jjjij^ (_jSjL^I jLi>-i joji (JJJJI liJLu-o^l (_gjLJJ-3 

tilLLikj '3>^ lS'-^' J->^ 'j-^*^ ' J-:^^ -' ' ^" (_^1 Sj J 11 111 (_jJI (Jj^Jl2jjj n_gjiJL^I 

(JjjUJI (JIaj iljji-jjij iSjjua LlJj (_j^l Cjljb*-'^! (jiajjLJ 4jlj r<i i (jjJUfcLij 

^_^_Aj ^^1jj-ai t fill j_^^_L>. ^1 < Ml! *=Lj3j lJJ*^ ' " * (^4^' UL9 ' J '^''' ^ 5jx, i^^j^ 

.(J jJlj <ixj}-^lj ajJI (j-a djijiaJj ^Liij jjiajJI «Lo 7-jj (_yJI I'ljr (_,< i iTt 

.(CjU^jlLiLji) CjlJUaj-xj (JSLJiiJ (jSLIj ijj^l (_j^i^ 5_uLiLlII j jjsJ I jjtjj P l^ (_y3 

CjuLLD^J-tujl iJju^ cj^i^ ^J * L^IJ^-**-^! «L>-J i7!LJj_a^J_LC ^JS til 1 id I I ril ^jm^2j^ 

_jjb (_y^ S-yXJI CjljL>.'i/l iJj^JJ Laljlo-I >=tJI (_yJI jUj Jj .-. ijU.^I | j| 
<_jjL>J,l «L>-j j_iije_j (jl (J-SLaj • ^_;'^'* i«L»IIxja 4 K ilia a • .^^W ojui ^>JJJ 

(ji J_<fc l—llj-jsjl (ji jJ-iJ S(jLl3J_<jJI p lil-v (_,U<J l_g jJI (_^l^l pjjJI (_yi^ 

pjljjJI oJLji (_, 1 r Sjij^jJ,! r- jLilII i"ilii""tl /<u dJJi I^LlS (jJjJI (S-A (jj-LJI 
, UjU^II (j^^^jiiSJI i(jj,Uj| (jLji L^LJii iCjuLLsj-cuJI (j^j Jl».jJ(jSJj .SjIj^u 
I '' j ^ (2):JjLjjLi!l i_a^ijj<'^l (2rV 3"a \l .^1 1 1 J jU cLJi (_>^j li i I J . 3 nl~i-»m SjjjjJil 
-j_ilj ^^j-Xja Jj£ (_jlljt3 . La (jLcujI 'i^J ^T-jIa (jlj jA y'lt^ r- jjjsj (jLLijjjJI 
4JjJLl«j jlj njLLsjjjJI Ijijfc (JlLa (JSi UJ ''^'^jj'" i-L!i o i ii'^I jjLjj^ (jl£ Ijjl 
ijj-il iJJ_LS lilj : 4_Lj_«_a J jjaj 4 J 1 » I (jl_L«JI (jjj_LLaj L^jLs j-ja-JI (_jJI 

jjLa i(_yJLlILjj lilJ^KLj (_2jjj, (jjjLlII ^jLa i Lj^Lc (_^I^I tiicjj o^> lJli3j-<-u 

i-Sj I ii"*^ I La (jl I ii'tl «L»-^ ^LjiS (jlj I j_;_i •'^' (_^ljJI ijlcj^ lil Lai J^j ■ ■■ ijj 1 1 n'l 

5j_La cjLjLLij I 111! (jls IjiSjij . I'll I II t jljj_uji (_yJLiJLij ijj^tjJI (_jJI cdjjjijju 
cjli cjLiLIaj I II W dJLLj (jLa n-dl o . n'^l (_gjLL»^ ji iJiiLiLlaj i nil ^^->j Lioi 

i Ljfc|^j_u ^j_a ^^liSl <d 1 I II M Cj^I (j_a l1*j>o (_^ I j j_a LoJ I «L>.j «LljIjj (_^IIJI r* jLwJl 
ji i(jLtujl «L>-j (Jjij>o 'la-j A J Ml" CjuLlajjji liJLcji JjiJ joJ i_2LLiJi,l 3jL^ ct^J 

l_yjjJjA\ (_gljJ^L<jJI '1>-J (J.<i:>0 CjuLLsj-jj/ CJJL>-J (1>^J 'CJ-'WLj (jLjljl 'i^J 
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. t_gljj^l I rill ilj Lj Llaj-jji (2h« 'ji^ Jrh^ JJlC ijJLuk ■■' J ' ^j ' a I U 1 1 4jL^ (j^J 
tjUaj I rill 3JL». (_y3 ilIi juij Ji^j ^^ I '.U ,^VI --I T,\S\ 4_lU-«J| ojui ^ r n'l 
LS' OJ-^ JLjSQJuj H-L!I I rial i^^LjuLiS (Jj£ (j-O 'j '^^ " J J^ (JS r"i I i(_j£Lj^JI 

CjuL^I dJJj J.<i^ (2>^ lj|jll>-l J I'JijII (jSLIj .cliLJUaj-ijJI (Jj5 (j^ (_g JL>- ^^jSLflj 
i_32l (J^L>- Cjj_<u (jl i-j-'^^s-J (_3-J-ll I ' ) I " J i(__)Ii_L«j (jl i-:-*:»J Lt-*^' iIjuI^jjsJIj 
3^^La <iJj_La i_fjL>.|j (Jia- cliLJl^^ptJ dJjjiiaJI J_lo (jjIsLa^ llV-'J • U"' ' ' "^1 
La j»jj (_y^ CjjIS (J-AJ StfJUfc (JS (jj| (j-4^ ''-'J-«-« '"'Ijlj .^-^j jLajIilj dSl^j 
SpjIjJil (_y^ '-iL^I (J^i SLp. LlscII (".jIt-'imiI /<sj n_gjljjJI (_y^ aj-s- (_>iiJJ>3 

.CjuI^jj>JIj CjuLJJI l>JLlk I rlr I 

CjLJI^jj>JI i>jLjfc ^^* ' (ji I olr CjuLjJIj CjuI^jjsJI aJ-it LcvJ LoJiJi^j 
^jl 1^ l_^i^ I "'J '-^J ' " J-^ ''^i^ Cda-Li-a I Lt^ uLl>-| I Jl>- ^ ■-' I~ -» " JJ-j3 iJlulS 
(_yILll ijf^\jJ>J\ I'll <!! 4_Lj_«_o plj-ll (_3-L^ j-rPwH^' ^Jj^-*^ Ujiilj iLijJIjJ 

. jJl^nJI ^ 3_Ll»ii^'!^l L^jLk^l (_yk: LlU^: (_yJLiILij i3j^jj5 LkLJjjjiil 
jLo^ iaLLc^I SjLi^ (_^ LjjlclLuj t_tKiiJ>ilal (_^ s-^j-" '-^ LoJLJJta I Ji£L<fcj 

(»L«ILifcVI (_y^ iLajLji djjfcj^ L^jJj ii_!^iSjl (j^ ^*J J 4_iS j SJ^Liji I nS'itl 

sI-lI^I tjLa LdJjSj .(_yC.L«j>JI 'j'^11 (_y^ I j '" SjLfljjjVI ^^^i^j , . jU^tl . 
t_uJjJI ^1 (jjjLlII 3^U>J S^aijli «U. SJ^jill cijUl^jrsJI (j^ j.^uSLII jjjJI dllj 
SLlj*- jIjCLoI (_5-Lc iJii.Lt.-v jlSs i<ij^L>- L^-Lo ^ Ij ^.^tlj iSjjJI Lai .(j\j>Jlj 
CiJl^ Lxji 4jjI JJLlI 3_p-Llll (j^ 3 jjLs j^ij I L^I j-o t-xoJal iijj^ i-sVT Sj r°:ir 

.(jLtujVI (Ji-Jj 

il_j£ll|j ij^^SjL^I Cjljllaj r rilLl (3ij<JJ L^ ,^^ I "lU ,^VI sLSIjVI Jjfc^;*. (jl 
<:L-l£jjl r rillj <djo r ri'Kjl Cjl r rill (j_a^?-J^i^l Cj^ ^-^ iSjjjl jjjj^^^^J iSj-^-jlj 
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^ISi j<iJ I L^j^ JJ>-VI qJsJL^I jjISj QJ < ■»■ |"|J Vj iL^ljji ^^* ' j"!*^"' l(_jJ-<i 

ajjLJ (_jjJ>.2l pljjal -> _■ '^"' L-<j-4J i5_^ilSLi 5_^ljILa Tcjj-ajj 5L2jjJi,l pljj^l 

CjLjI_j_(JI (j_« SJljJl^ P'j-^' '^i-l^ Lr^ (IhiJ-^^ (JjjLLII (jLS lil (j^J 
(_yILll Sj_Lj>-'i(l 4_lL<ijlII aJJt Lx^Ji (J-«JiJ o' ^*J. '^ ■' J^-^^ "^' "^ iJ I^J^sJ I J 

cjLjLjJJIj 3_j^>_jJI cjLjIj_lj>JI f^^ dn'^-' LjfeL'n-Li-a (_yjJI '— '^jt!-*-'^' lt^ LoLxj 

(j^ 4_l^ (jiajof- V J'C ni\ LuJcaJ 5j_p."^l i>JLifc Jj- i.i"'^ i(Fossil)j_j^L>.^l f_^ 
. I J K (j^l i".ii"-»-l L4JSL! 1 1 Jl». ajULj^ jl JX.L1 La 5^p^ (_y^ CjJj>.j CjL^jiitx 
(__>Ioj3l (j-« Cj-cisj-Sjl (_yjJl '^pJI iJllLijlSjIj CjuLjJlII fl^l JJ^ (jLs LajjjX.J 
j_A (j,-2j La jj Ij . jjVI L4I0 (_yij LxjO J-jiSLi j-J^I J-A (Jj^IaJI L^ieJjLj J^Li. 

i—Uj'iiLa . Sj-uS S^jjjiJ (j^^ Jill I (jx. "ix^LiJI <ijjlj^l Cjlj-iilll iJj3Jl>-j 
(jLj-AjJl iJ-J-3 (j-a oJl-lJjj (_Jj^) (_j l^ I iijJI (jj|j_2jl 3_jIJlJ (_5-1>- (2>^J^ («-! 
ti'l I ri II (j_« Lclj-il tJjS" I II SjLjJljsJI r-jLuJI (jl Ijjii (jJJJI (j^-ujijjjill 
(<UJ-ilJI (»i-Ji (__>ia-«-i (_y^ L-^l^l Aj.^sJ.1 AjjaiJI (j-« Ltjl i III III (jSlxj (_jJL1Iuj 
jJLij Mill j2>>- Ji-i (C-l L^-Lu 'J '"'^ jj_u_aL>JI ^^^j_^l ^_^ Llil>-J S^^^lj , (^ I II is II 

51^ (OJ>-V (_^JJ jjl^J^ >*J L*JLcJi,l Lol ij Mir X-ijiLlII (jj-ill (_y3 VI t_gj'\ I nil 

plU'iiiil 3_uj/ i_aVI SjJu^ ^ J^i (_y^j i(j->->-Jj-II (j-a(_yJj'^l (JjvljJ,! ^_y^ Jljj 

j»lj_cjjji (j-* ij^' ij-" (O-i-i-II fn I ii> (_,Vi<j (_gjjl I— aj i,-^ll (jjj Sjuj (jUJ-jdJl 
I. I J I ->JI /n •»■ -^ ^-^Wj ^ ' ' "^ '-*^ ' '-*'j-^.>^ ij.^ '''"' j' 5j-<5i^ (jJI JLa-lj 

<Jiilj"i«i"i I III! (j-o'^Llo * ''^' (j^ 3x.LLi5jJI 5^p^ iJ^L>- 5Jl>-Ij ij^ ^ J !-->«" (_g JJI 

(jl ^ ^1 •. U ,^VI jLUjVI c-l U"...l lilj . t_JlSLa ^^l*lL<j/ tJiriJ-* (jjJ! 2-iJlSUI 
(jl I _ I -»■ J I "'I 1 ■> ' 'V J ' ^ " '^-'-"j 5>-^ (_y^ '^j I im\>!I •— ''jTh!-*-^' aJ^it (Jiaj 
S(j;y_uJI oIjLlIo J'^->- 'li.i^ Jial |_^jJI ^'jjl-^tl sLfljjVI 41*^ »jl-^"."j 
j_ii jj U", tl "a . j^j^jj^j^l j<sJL«JI ijJs pjJjJIj JLxJsJI I jui (J^ jji <_jl^j>Jlj 
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JLcj^a . (Alfred Russel Wallace) (jj^Vlj Jjj,Ij Jij^Ij 'd^jjijl-^ >!jLJIij|1,o '"Li 

Cjul^^pJl (jij iSj-jtlLaj 4jj-iai- <ijL;LiLaJI (ji (jmjtJI (jl JUfc JiSI i(jj^ (j-a^^ilil 

^ ^ " ' " ^.^LilLs jj U" 1 1 i^LiJI SjUI aJi^ ct^j • J-^'j j-*' C5-* '^lj>Il (_j^ 

Cj\j-jJu1\ (j-« 'JI I ril I II (_jJI (_^JlJjJ l^LSjJI (JJJUO (_yjJI "iLjiill lljVjJtlll cdJj 

djLjLiLaJI ^J3 (OJ iSjjJL>- SLl>- a3jj_<jJ JLftjiILo j_lc Js i"i t 3jj .>.«tl CjUjISJI 
CjIj-uuJI ^L»i (_yijjj (jl Jt-uajjjjj (jLjijVI (j^J . j-ujilll I ij I ii"tj /ttjiiJIlII (_y3 
j^^l cL2jjJaJLi Llilj-iil!! eJJt )«-*:»J >4^ (jr^'-'^Wj '"^1 ^*_. '^^^ L^Jl2j (_^I 
i4"ijrj jl ^"->l '^^ I _i I ii-»- CjuLjJIj CjuI^jj>JI ' '"•y^j; 34a lji£L<kj . I J;^j_' 
ji (jlj_Lj>JI (_yJ-C a3Lfl.j>JLi (_gjj< i"i j-i^ Jl lialaitA J's i"i t dJJi ijj>-^ J^J 

Vj...pjJjl j_ui3(jLij S^^ |_gl(jjjc^^l iiilj(_y^ <d Sjijla^^'i/I iTjLuJI 

2 (j-l^jGjI (_yi d-lJljLflJ '"'I'T' Ct-^' «(_JjLjJi,l i_jjl:»J TcjIoIj I _ij I II (_gi Ji:»-JJ 

(jlj .. . «LiJI f_j\c ajjJall Qja j^\ JlJIjII JJjlS ... 3.^ ,Utl ^^ I .>>ji J-oJiJ 
x_a J i>t"'^f I h K~\ |_^l ji ij-i^ ji j-<i^ {j\ f^ I La (_y^ (jjl^ (j-S ^i)-" (Jsl 
Cr^ (jljjJll «LflS sQjvjJ i"ii-ni<^ I 1 j " Ttjj.^ (_ajjj, .cLLajj>J.I 3jJU,l i_ajjJiiJI 

r-jjji,lj ,jjU"tl SjjJaJ (j^ LjiLx^a. jii^'^l (lsIjJ,! (_,! i n'C <^ ._& .Cj i-jI»^ 
5Lj:e_3 /-, A ,".N ^^^.AJa «Lxia_aj dulS (jjj Jiljj (jdLSU -^ Cj Ij^ i"i i a (jl : L^ (_j n miII 
«ilj_<jj -_; j ;tl Jjill 1^ 'LSj^ J-i^ J^ (j^ L^JJI (jLujVI tiiljd jj^iaJI 
OJ^J ..7c_pEj-iiJI oLsoVI (_ya jj I iij «QLl». L4JL3 ' J « ■-'" jsJ A I 4ij-i-a (_yj| 43jLS 
i_JJla C7^» pljj'^l (J-i^l (^ 3 J I im'Jj-II Sj'Ciill (_,lr (3-«-»J I'ulUl LoJLl^ Cjj.£L3 

^Lsj (jl (_p=jJL3l LJij((!Jj^ (j_o j_o'^l I JL.4-1 j-SLal V (_,_Litjv (_g JJI (_yjLa£ 

t J^jv^l (J^ I (j-« cK ,^11 ^^^ ^j_uJtlJ 1 ^ tl ^'»-A . . 4j1j »(_j I II 11 l^L^ (jjj^j_a^^S 
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Ijl^vI (j-SLIj Si_aLs jS i"i 1 A^^jjua cj^\£ i^JLaljJI d^^jJiill i«_o (_ajS^I (_y3j 

lid ^ lull L>.|j|j jjjjVIjj dhijj'-^ 

5Jl;*-Ij d-ui- (j^ 'Laljji Sjjjia^ JajjijlS ((joJa^'^l jojjj-aJ,!)) J^^J (_y^ Ly^^' 
Lolij id-ljJa-i (J.»-lj_o u^ J J 1-^ ""' jl n_gjji^ (J'\ i"i t L^li i_xj^^ * ^ ''^" ' ""' 

V <iJI Ijuj .cjLcLiji x_jLj^ (_yJI r-Lljtj 5x.l I nil «_u^ (jLa I JiSL&j i^LiVlj 

1_lj1_2Aj cl!Lljj.j>Jlj CjljjJI )>_<a_-^u (jl I j"Ul • "J ' (2)Sju d-Sj^Ja (_gi J->-j3 
La jlj^ (_jlr i3_i^jJI i—fljLla^l i_gij I JL»- JL2iil pJ-JI (j-o CjLjjjia^ (J^Ljtll 
Jl^ (_yjv «(_5-<i (_p Qi^ O"-^ Lajorj . (__)l3j'^l ^^laLLo (j-* 'I iiViia JS ^^^ CjJLaj 

A«^L1j J^i Jji IJ^ I (_5-Ij (J^:alu (jl La pjjJ (lA-*:^ 2l lijJJtJ I lrOJIrO-»- /<S.4J-3 

4 J T-_tjLj Cj^La_<j/ i^J-J-u (<s-^jJ (3^ (*-! (I^'J^' UJ|Jl>-| cLSj^ La «_a LaLflj 
4^JLi dc^-Li-a Ji^ iJJjlS 3jj '^'^ (JS (jl dJjLSJI SjAjill (jlj SLpJI (j-C, i^^J.x-a 
/d *^ .Ull ^_^i^ ^1 U^llj 4_L4_A2l ^"f ( II iZxAj^] 4(( -^ 1-^^ > I r*^ ' ^ ' I '> (3^ (j-a 
(_jIL>- L^ (jliLiILa (Jlj-i V Sj^jiuoJI CjL1jI£LII f_^\ Liiajl 5j_Lj£ 4jo iti < " . U ^ i J 
^LjlIj Laj_4_c ^_j-j1 t II )\j tjjj '"' ^J ' ^^ * ^ ■ '-^ J J ' '■■^" J A// ^ ^ . ^ t, I u ^1 ,^ 2(1 

(jjjVIjj dhijj'-^ il>^J . ((jl 1 .1 tVI (J .1 J Ij jjLSHI j_ik Lljfc aJLlII) (_yjv^^jjJI 

(2>c dJLuku i^^J L«^ d-uLuijIj LSjjjij (J^ V ^^JS>■\ A^ajjls J^JJ <ij| Ij-^Ial 
(_j_2_Ljj/j_a (J_«jc_j (_gjjl (_j_«_LjJaJI «L2jjVI (_yji LaljJI ^>iiSi jl 3^jJLa L^jS 

aIj_c:I 3-jIj^ (_y^ 3 J U II cjI J K II eJ'J^^! (j3-^ LJLL clJ^ LajLJ^j 

J_&J ijjj_a .r- ._A j_ijJE_a (_yi (J_<i^l (jl (_y3 ai:>JI (_yJjX.Lji nJlil m . .rp-^l 
. 3jj '^'^ CjVj:>o I . j I nj pi < ."iVI (jl i—iJiijSl (jlS 4jIj^I joi^ (_y^ ^ ,^l ,^"-^1 

(_j_Lc VLlLa ojLjJLcLi (_j.SLjL^1 (jLL>j.jj< (_jJI (jijJij '"•■-'I (j^ Jjl j-!j-a (jl^ 

i".l or Jl^S 3j1j^I /nlr jj^ (_yxi«Jl i_jL>Jl /aLijI (_7SLIj ^^ I '.U ,^VI ^1 ^"".Vl 
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Drosophila) j" . ..L^ ^M^ ^ij^j^j(<uj/Li 3ij^^l jL<i!lJI 3jLii(_y^j.4^i5jLC 
3>Lj=-a (_y^j i( jjjj'i/l /n iri-»JI uijli t^jJJI 3 SmiLc (j,-iju (jyjJI) (Melano Gaster 

(_y3 CjuuJlII aJ^it Jiiiaj Lq . (juj_Lj£ (jLLj^j i(jL>-Ll>- sU I JL>- (3j^-iJ (O^LJ 

(Jl S i'ijI (_5-a La l5>-'-' j-L-L.<-riJI (j_« (Ir^-cj-ti I j ' "--■J * ' LcSj ii_xjL>JI (_yji-iS 

(_gjJI J N I ritl (JJlJJ (j-O f-JJ (.3-^ 3 '"'^JJ.' ,* ''•^"' lijuVI CjjIS d^t~ I '.U ,^VIj 
^j.^^^jj_ul J lA" ' tj i5j_L>.'^l (>J_A (jUl ^ i^_^LLnJl ^_^ ^ tj * , >> t ^j^ <^"11 ^IS 

cjIjjL>- (_jJI cjL^j-jJI Jj^iaJLjj iCjL^j-j ^ . . ^ -^ 1 1 (_jIo^^lJI -^ J ' ^" (j^ 

Lk^jicj (Jj^ (Drosophila) ^Li^jjjjjJI CjLjLjJ (j^a lijJ^>- CjjJj 3x.jji:a^ 
iLcjJuL^ji oLlmjJu L^l^l i—iiljtx J '-^■^ ■ Vj < Ml a I ."lis J .j-ujVI (j^ Jjl^' 
jj-SLl («-Ij LaL^-l L_fl_LL?t_a p^ Ct-^ l£>*^ ^*-\$ -^1 '"' ' '■ ^-^ .(J-4^>iJI ^ ^ Ml jj-a 

j^T I 'i J Ml j_a'i/l (jl^ .4jj1jlII Sj^jJI (2>c Lxb^^ j< Millj SLLaill Sj^jJI jl 

l_^jj_Laj j-J-«-J (__, 1 r (JLim (jl 1"' -a-" i"iMilj . L^LSjLji (j-« ij>^' c^^i?-" ij-* 
-CjJjeJ (jl (jSLflj V <1JI jjj^ 4_i^ (JLS (^ jJI j^jI jjij-jL>-lj ij^t>- (_y^ f_j I im'ij 
lilli 7-jjIiI (jl <ij;ej^ j_lC. J <ijj(j-3 d-*^ lIuISj iaj-xst-a (_5-3j i^Ijl3 CjJl>- Jl^ 

(J_<i_JLJ (jlj (_$ JJl » ) jSL_u J^^S_u 1 ^(—iiaj j-Li_x-£3 T-Lj-x-ia-a (j_a 2ll «L<iiIii_a «L3^jjtjl 

cjIjjL>JI (_f jl>-I (j^ ?r>^ "^1 IjiSLLo LiiJSj .t_!uJLll (j^ ''J^ I ■-' I" -> " Lcjj 
:(_yJLl!l Jlj I III! «L»-j 4_(SLI ...jJj^ ??-^j' o' ' '^'^i I". I iitj ij's I iitl ^_yl^^ jj^ 
S (Diptera) Ij_ujjjJI 4 j m "t Lx^^^l (Lepidoptera) IjjIIjj 'J'Th^i^' 4jJujJji)) 

(ji 'Lj-Lc LlSLs .tiJJJLj (_,-i-C. liLa - j'ai /<sJj ijrii n'^l jj^ ^\ ,>• ^ & j-^j jjl^ 

(j_o Jal J I II I j 1 iJ-*J ^*>-i-^ 3.ja— L^l I j I ij-i*» ". ^LjLS j_a'^l T^-L^^ 

. tLa^i^ (_,lr S^ljJ,! I Ji^j^ Jhmi'^I (_yJI (_yjji ijj Cj Loj L3« S(__>iiJ^ I 
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tiLLj .3^j_i /n I m"i tij 'L-^lj i3-i-^ -li^J^' T-Lu-aJ,! u^ jj-'^' j-'j-* iJ-'-^T 
(jljuj -^ " ■-'_' J _■ ■•- 1 1 (_5-i-2j I jj** (jl£ (.j^l d tx-..lll (_yij ij'C I rill i_yj^^ -^j^ d^ 

jl_«JLll t—iLj j (j_o j^ I ^ ' >> « ' ijJOil (Jjj I II (_5i^ ii— ajjiaj (_7SJ i_*jI:>JI <ijjj^ 

l_fl_JuIlSl jO-La 1(_^LLIL|J jUJdJI jOJliill (_g j j's I nil (J-uJJ (.3-^ 3 '"'^J..' ^''*.' 

Sj-laJI jIjlcsI I ' 1 1" J J ' ^ " cjjJlLa .(j-«3-!lj ojJll Lxjk j^IallJI iSj-^ o\ 

(jjajJIj iLLajj>JLI I U , ,.jtl «_a (__j,£iaU J'C i"i t ' ^^'^""' (jPJI SLpJI (JK i"il (2>« ''^ 
(_^l Sjj^ii-ill CuV^^JtOJI (j^ JuaVl ^L^IaJI aii.iliiill liUlJ f^j>UI C^^l jJt 
till J r-iL«-i-!l (O^lj-jJ (»j^UI Cj^^I Liiaji J-Aj , .1 .1 3 "a \ I , ^ 1 1 . « cJijSill J _■ "■ 
(^Lj (jjjVIjj dhjjlj'-^ 'W ^W" '-* 3-ojl-2^ (j-o Uj^ (1>^J .«L<iJ^Ll,l CjVj:»jJI 

(jjjlo tjj< J I II (_yl»3 IjLas . L^l J jjjtjJI J jj-a JJ I r^l (_yi jjjSLi cdJi (j-a (J^i 

LlA Lbl S5 JUl i>jLjfc JJ-* ^3~^ O-^rr-* C>* '0~^ tj"'J*" Lr^' *^H>^' diLblSLll «Lu_u 
(_jj| (j I T "i I II L^i (j-l^J ^LolS L«JJ tjJ^*^ Ct-^' CjLJoljjilLi tjj^ La «Lj-<IiI 

.JaVl 

»Llx-lS Pj_i (j_« ij-i-*^'-^ LjjL>-i lil (j-Sjj .joJIj^ Sjx. (_y3 SLpJI JJ U" I 
(jlaj^l (_,lr SLpJI 3 '^a (jLs ipLajJI (_j^ ^ J .^«ll jL^jsJI c-Ja jl CjLuJJj^l 
1 ^'iC" fj^j^i^ i L^JS SjLAII 1— ijJ ij-x-a (_y^ M^J-" (j-* ^'^^i?^ OJ^ O' (1)^^-'-' 
(JJEJJ . Ljj^ 4_uji JH!^ 4 , 6 (j-a CjIj.j>J,I (j^j (j^jJjjj-jJkl jLiJLllj jLill (j-a 

4 (J-j-^ '-*t'jj ' ' jj-^ cdJi Jlj(_i ijiii Ml "t SLpJI (ji j-j^La.'^l ij:a-t^ (j-o i-ajjij 
»1 J i'ijI Cj_iLs .SjljJjJI q^j^\ cj LLi_Lja_o j . ~<I .^r, , ,. ^ ^^ id-uji vIjIjLlLo 

5 J 1 -^Jl Cjli 3 JJ '^ « II sLj-Lc (_,_& La jlj-C. (_, Ir ajTn a julL ^^Jj^I 4jj>JI 

(jiiLSj-jaJLl,! (_5-!ji Lol .SLljsJI (Ji "v i~iI (j_« I ' ''*■•' ^"s i"i jjij (_yjJI 5jl>-IjJI 

«Lt5CJJuiIl]| (3_J^ djLlialj^JjJI jjlS Sj^LJil (»U^I LdJj(_yA3 LjLiisljJ jiiSl LiulSLs 
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C^jLSj . I JLj_2jij j-j-^i Cjuj^^ (JSLiijJ LuLalj Ji^alu (jl uLlijjJI ojui ti^jjj 
»1 I ri -kJI (j_o Lcj_i A K i"i a /"»! Uj--t I ^^^ ^^stJ2 5j.S_lII ^LlajSJI aJJt /?jIj-i 

^-ajiir" I II a L^l jj 4ijLx-a 7r 1 n t 5t_Lu3 (_7l^ 3jjL2JI 4^JJ.:>J1 LdJj <4-l^ 1 " . K .""t 

. tLb jLajvl ^^jj>.^\ ^Lcu:>JI CjLjj_^^ 

(_>^j^l (_, Ir 3_iirij'ijJI SLpJI ijj>^ J< i°:ijij DNA (Ijj) (tu-oLi <-aj-«j i^JJI 

jojLcjJI aJ~Jt fj^j3 .(_yjljjJI j_aj_LI d_«_ij3l i—Sj-^v^l J \ i"i "i isLfljQJt^ 
» ' '-^ t 3_Lj|jjJI c1iL»-lLcJ1 ^t^'" (_^l (_yj*j I (Nucleotides) Cjlj-Lj^JSjiJI 

cjIa-lLcJI j>jui (_y3 i_a^ii>-VI . L»i>- L^li dJtilu «_u3jj ji i-jjSj lIiLajIjuJI (j-« 

(_yji 4_ulj^l Aj A U 1 1 jl Jjj^elllj .3jj ,:^.tl CjLcjISL!! i_a^ili.l (_y3 I .J I nil jji 
(ji LiJj i^LtS jJjJ i^JJI (^LlII (Jj^l (_y3 cLa- I n't jL«j JLjj^J^jJLlI fj!2 juJu 
uij^ Ui^ L^oici (jLa Luljjii^ CjJL>o SjJLujjJSjj lIiIj-uu ^^Jt vJliV^j^ellJI 

.jjjia^l ^JS t"i1 (J-4JU ^ J , >> * 1 1 ^jjlSjl (JjL>. jj-« (J^^^t^l (3^^-<l^ L7^^ *^i5^ 5^p^ 

j-iiLca (J3^><-1 (2>C SjLi^ jJt (_gjJlj i(JjiIl:>J,l J-i^ CjJijsJI I JUfc (jLs cdJ j )«-oj 
^j_a ^j-^^ ^j■^_l^L_a 5^^_ili_c JJ-* 0~^ L^J-*-" *^^^^ /*-^ ^ Jl-U^jKjj ^jy^ Jl-iAaj 

.jJlLa_b jjU"tl ^Jjtj;e_j ^_^jjl j_A t^"f <t"f f t nil 
<iijla (jJlC ^Lajji;*-)) 3jLI<ij (j^ i 1 nil (j-« '^'j't!-L« '^j' ij^ O^j'^' clulS 
cJ-ft-Cj ^ , ,.j' ^ n iJliLJlj-L*. (_^i Cj^^I cdJi (_^^ '^J-* f'-'j •'"— ''Ai>^?^'-:' 
'"• • " °il '"j iSjL^ U_5-^ ((j-^l'JJ' jJljjJI) jjlSlJI (j,i^ CjLjj^.j>JI aJJt (__>^a*J 
Cjj 0" I nl jlj I L^l J (j-a "ii2ILo j_j^ La- I nt I'lSl-^ (_yjLlluj i«*LLJI jLa.»-i)) (_ji^ 
p-l_jJ^U (jjLSjjVI (__>l3lj^VI CjuIa^j CjVjjaHll lIij^j tfjui jjISJIII <ijijiC 
,(_yjj3.j>JI |_gj"ii nil (_,lr ij^^ ^La'i/I (_jj| I'lljU-^ jl ,,.jjU",tl ^i^ i4jJLt^(J^3l 
CjJl:>oI i—aLLaJil ^L^J (jr^J J .>.al J'C i"i 1 jojJ^lSiil tc-ij^I (j-«3-II Jj>^ ?-*J 
(j-o Lcjj SJjSLa jj>.VI ^ ^ * J 1 1 ' I j ' ^ * ' d , ^ , ^ ^."1 1 1 lJijUo^I iIjI j Cj Ljj^.j>J I 
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3_«JiL-aJI v2jLij.uu>JI jI (Chloro Plast) i". m^Lijijj K ILi i_aj_»j u:jLli>=tiI 
i—^jj (_yl!l (Mitochondrion) 3_j_5_i^>JI Cjljjj-aJ,! ji 3jjjJj£Lll iJiil <iji.i-*Jl 

» 'I '^1 1 aJ-it (jLs Loj.<lCJ SjiJjio 4^U3 I 1 j'" y-jjjr" i rr"l (j\J- inSalj sljuLlI 
Jj.ja_o La A^ (_yi iJJ_lL^ L-*JJ 'O'j-rH'^'j iIjLjJJI Lj^L>- (_y3 (jVI Sji^^jJkl 

5Jlx>-^I CjuLjJI (j-« I JJi^ (ji i(j^ '( I nil (j^ iIjIjLiia Sj^Ij (Jj^ iijJL>- Ji^j 
(j-O U^L>JI (_JJL>-I l«_LO CjVjjaHJI J.>-i (jl I .J I n t LxJj iljL/a '"• 1 '^^'1 cLlL>JI 

cjIjl».^I (j-« l-« p_>J (.5-* 1 io I n-v ,j-« S-iLi. (J^ (jLa I Ji£Laj . Lj^LiJI S^JlaII,! 

»JLuaiI [jua Cjjijuso joj ^ I ^" "■ " tlj^i La ajj (_y3 CjjI£ (jlj i4 lii" i nil 5jjl jVI 
(jLj_La lJiJi jjfc Q^_uj^pJl) i^^Ajj3 «LjLa ^j-* L)3^*-^ Jl>-Ij (JS tt j i .o t j tj^ljijl 

joi^ cdJ !i (_jj£ Lai . dJjji (_gjLLLo (j-* Mj-^ '-^ l-W^ P.>^' (J-"-'^' L)' J'^ 

(_yj| I'^^l-^' (jl^ j^Iallll (jl Jj Vj (_jjlj^l (JjJjJI (2h« "-A>'^ ^J-^ '— ''j-i-*-'^' 

r-LLilj La^la (JS (Code) ^j ■^ •"■ (j_o 4_LoLS i-j-'-jSj . " 1 1 -» a , ^ J (Jl!lj.ii iJ-^'-P 
(2jSJ i(jjiJL>JI (_y^ SLSljJil '"''JJ '^«^l liajJeJjj . *LSILi^LI SjjkL>- SJlJJL>- plj-ii 
(_yi-^ dJUi 7c_i^aj Vj ^'— J ^" La (jLcj.jji 1 1 j " jl LtjjsJJ IjLA '^'^?^ ^ Ct^' 
"i^jij-al^ 4_L^j Liiajl cdiju j-JiiaJI (jja-t3 id_uj/ (_gjLLLa (Jj5 ' '-^ ^'a Cjuj^^£LJll 

.DNA (Lij) Jl ^ «l>v| JjLu ^ 

(j\:a- I nSal jjjj slj-uaiJI CjuLjJLs .(_p3j3l 'LLu (_y3 ^LifcJLo lj_uj(j CjJL>o 
d Uj, ,. ,11 --Ij .>^-^ll CjuL^U «Ljj1o ' <I1 "I'Ti-, lis ,-<I Uj--t I ^\ LxJj . (_jjj_^,j>J I 
(jjj '"Hjl 'j-i-*-* 'lP^j'^' 3^ (J-^ I J I nj'ij UjSLo -^ J ' ^ J IJJ (j\J- I nSal (jLs 
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. <ij;v^^jj ^^-j^ LiiLilftx. disLj/^ » ' ' ^" SLpJI SjLo L^j^ cjjI£ (.7^' o^j'^' 

(Jlj_J Vj . (j-LJ- I riSal «_0 (—ajSiJI » U", , ,." joJ (_ylll '""JJ .>»»ll jj-O J-J^ JJLc 

^ ''^A3_J^j_iJL^-5_Ljl JUJI S-j^kJI i^jLuKJI i^ja Jjia JJlC: (jVI (_yi3- JLs-jJ 
2l1u fj^ VI (_>ijJ<JI "iJSUj V (Botulism and Tetanus Bacilli) jlj^' '"'^J'^^'J 

J r.^t (j_o j-A (_>^j'^' >^ ij-" 3jI,Li 99 jjLa I JlSL&j . Ll».^^jj ti jlr JisLaj 

(j-^-LtuJI (j_« 5-Vj'^' '— ''jM^' S^p^ I _.lr I (_y3 SJljI I rill '"'IjJ '^'11 ijjjl^ 
' J ' ^ ■•- 1 1 i3j3^' U_J^' <^lj 4jj.4;>J,I i_JLaiaJI (_yji SLpJI *j-iij JiloCjj^ ct-^' 

d-uji jj^jia 600 ^^c-i ijj^ cdJ J ' •^'' i . LifcjLs-ij '"'I Uj--t I ^ u j" ijjjls (_yjJlj 

jLJoILiI CjJl^vj (__^j3l j.£L1j>o Cj_iLS (_5-1JI i—JLaiaJI SjJajjj/ ' " • 1 1--"- ' (ji 
jLjcijLj CjJLjsJI Ij-ifc i_2j_c .5Llj>JI (j_« 2'J^'J^ (JlSLZuV ^JQaJjl ^«-<-ulj 
^l_J ^_^_^»-^_j L_lJj_^ 5j_jIIjL_»_a j^^jVI »^ t"i t JULJ 5Li:>ijl jj J'-^ ^1 .^Uj_a_alS 

^j . >> *w 1 1 ^_J1 (J_LX-J i^^jj * tJLjtlD ^j_* ^H^' LT^i J J '•^"'''* f*-l ^l-^^^^l ^^i-*^ (lA-^ 

ij'j^ 2I i_i5ljAjl (j_« J-J^^l ' ''•^J^ -^J:^ '-*dJJ i"iJ-<-u CjljLila Sj^J iJ^t^ 
Sj-uS CjuI^o^v L^-i3 (J-^ ll>^J "— 'Wjl>^^' ij-" *>:^^ jl J^l I j^;" Ji^JJ Lt-"^' 

jj_a 5j_uS CjLuiS CjJl>.j «Lu_u ^^.iLa 500 jj-j.^ i5Li:>jl ^JlS miI ' --^l""*- ^ ^j_a 

(jl^ojv jjij (Trilobite) CjjIjjJj^ i_^dj ^— j .^^11 ijiiLu^O (_jJI (_jjijjj (jl^o^v 

Jlj i"i->- (_y3 ojljii ^^« ' ;«^A^ i^Liia 5j_ljSL!I Cjlj.jii:>JI 4 J I'jM isLlJlJI (Jj.<i^ 
l^j^o^ fj!s Llilj^iill (jj-^ lIiLjI^j^I ojui C^K . Cj LLajj>J, I pLS (_y3 5j.tLj^ 
Jjja-j jjVI JlJ(-J {<sJj .(j-<_«JI i^J^J i^JJI ' • 1^^" • "1 1 sjjiaJI i_jJj>oj ' '' ■''■■'^ ^ 



t 

I 



09SJI 



j_uSj .4_uj< o_5t!-^ ct-^'-* 3^'-' "^^ 'rP'-i^ ^ ■-'"-- 1 i_gJLll CjjIjjJjjIIII (jl^jjsJ 
^1 (_gi L^ Jju joJ I ^^^'- (_gjIL>o ,_)l3j'2l CxjlS (_yjJl CjuI^jjsJIj CjuLjJI (j-« 

i^Slj /oJ LJU- Sj^3-jII 3-pJI oLcjKJI f-l>il (j-o p>i i^i oi^ jli^qJLij . (jVI 

(JS Ml I (J^LualO I j ''' LjjLoyljLA (jl (_jJI "iJLo «j->- (_5-3 LdJj -i5J<J l-*;'JJ l^uajj 

JLvjj (jSLj /<sJ Lu^^SLI^^SLdl TcJjLl!! ^ ■-'"■> i JUajJI (j-ajJI (j3 1 ilr jf 1 oK jLv 

(jl n_jj^i 4_LjvLJ (j_o I Jljso (j-SLIj .j-isLvsl (j^ (Jjl2JI i^j-<-u <iJj-iiJI j-i^ 

(Jj^ Ij^j^-- lj_ai (jlS ^LlS SJjJL>- 3jj '^'' (JlS i"ia «(_ylajjl jj jl--'ll (JjJ>-o 
jsJ 5jjjj>JI L^LlajSj «LiJL>JI "^Lj-Lil <— ijjjJI jjU'tl jjl Vj .(jlj^j^lS jLa^l 

Laf .j^Lv';^! ij5e-<-o (_y^ i-.rii':i< (_ylll 4x3.jL>JI JlSLi'!^! ^^ Ijj^ (j-^^^^ 
ijji-VI Jlaj Lajl^-I «L>. SjljjlsJI 5jL>JI cjLfljSjUl (jLs hjIj^j^I^ jLjt^l jju 

(Jjij i4 "C I II (Jji 1(_jJI^ILII (_j_Lcj ^-g.j I II t ' " 'J ^ '-^ ** 1 ijj I II t dJjiJLA 3x.j_tuj 
(_jIL>- Ij .^^ Cj LLijj>J, I (_y3 CjJl>-j (_yjJI CjuLjJI CjIJiJ Lx-Lu n_JjLi3 (jl^o;*- 

CjLSjJL>iJLIj <ije_L>JLI CjIj mi->>JI jj jl-^ dJJj )«-JJJ . ^jjijLlLI iIjuI^jjsJI jlj-C. 

3 III iLJI (_jlr (j'?H<ll . jU". . .." (_j^l , (_^jjjjl I'l <l I nil p^ (j^ 3_uLoj^l 

iCj|jj_»^UjjJI L^jjLjjj ijLtjIi^l (_5-!jlj (— i.>-ljjj| (_yJjl <Jlij.^lij .*m (_5-3j 

iCiiisjil (jl diljjj^LljjJI tiioJj joJj .jLij'iil (_jJjlj j^jlaJI (Jjl (<u cjLujiJLa 

jljj>.! (_yjk (_ylll (Primates) oLjljjjJI '~'j jtA L^lj SjiiJI (_^j .(j^^VjJIj 
' " 'J 3 <i-uji (j-u^Lo 5j_iii^ (j^ (J^l jlLoj . J Ml J 1 1 J I jjij^lj i(jj.al» I III! 

/<s.ja.>- (_y3 d-jj/jjila Sjuj cdJi '"•^'>ljj ij mijII «LuiiJ (_^l (_yJj'^l iJli LS^LiJ, I 
. (j^ i I III! (j^ 1'-'^'' (j^j^Lo <ijLxiaj (_}a5 !_, ''J''"^ (j'-'-^l Jj' J-Sr^ ^ I pLojJI 
"laJ I J Ml J 1 1 (j^»-i LbjJj iCjuLJlII (_y3 5j^ Mijtl CjUjISLJI Ct^j^j^^ Cj\-u±i 
»1 I II II J^5e-i 'i^^JJ (_5-lJI Sj^ I'lll pjljl i-<i3 .CjuULII jsjLjfc (_jJI t—iljijsolj 
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^_^_A jl "ir "112] i^\ <3 J ^ 1-^ ' 1 1 »_Li.fl_La (^^j_uLlLj »1 t rill ^_^ Li^.^Jj_Ld ^1 ^ , ,."j 

jj_a ^ULl jl>.Ljj i(j_u_4_(aijl »^ (<•> JJ-* L^H^Lla ^t 0" t 111 5j_uSj «u_L^j>. jj_j^^^ 
fjJ\ jljJ,! oJlj* 3J^ja^ i^l^^l (j-« U>i>^' Jj I iiSI (_5-iu Jii-G L<iS ij^jlaj^l 
. CjIjJl-lA^^^^LII aJlJ-"ii iiJ tljL-iJLa .(2>Jei 4-ajLJ-"i 1 iitj (_j-A tLaJLa-" 1 n't »l JlC. 

(j-5tJ Lai .fjAAa^l 1^1-1'' (_y^ jlj o"ii iiVl L^ Cy3i ^ (jJa-iiA I j^.^j 1 

CjljJijjijj^SLII I-4I0 j3j-'-'^ iCjuLjJJI (_^i^ (j^LiialLo LiJLa iCjLJl^a:>Jlj ij Mijil 
dilj J J itj-ij-SUI JL^eJlj CjLjI J ill J^lJ LoJJjlS . 1_lL«ju (^Liill » jl^" ■ ■■"' (_^SLI 
>< <i ~i I II t (_jJL1JLij i^lj.^1 ^ " ■-' ~ ■ LulIj I I J I lit LLoJ (_y3 (Jj:e_Ul (j'^ ' "S^u 
(J3_i^^l Jjiii^l (_yjli5 7-jiaJ IxUjlII aJJt, (_y^j .iiJj.jeii Lii«j>o (_ylll ialiaJl 
. •, , ^"1 1 sl^^l (j^ oJii-G (jl CjuLuJl iJjaJj V (_gJJl ((<i:aji!l jLtJ Liajl i_ajjij) 

cjLjLj_(J1 (j\-i (jjLjLLII I Jlj* ' • -^ '^ I I 1 ■> .<JiiljjL_Lji5_ij.£L!l (j_o j^j^-^I 'i-i-o 

^LjuVl (j-« pJ-iJ' 1^ J 'IJl • J^'^' "jAhi '-^ LaJls-I (j-oijlu (_ylll iIjLJl^jjsJlj 

1 jLftJLuijs I L^i^ 3_j_L^jVl S^^l (_y^ lS>==j lS jJlj >»-T (jT^l f<i^ (>" JjLpIl 

,^p_a ^hS ^^.iLa I 50 Lt^ JULjJ (^j n i"il1 JJfc) («^>o ^j-* '=^^1-1^ 
iLilli x_o .S^jijjiil Sjj .^«tl CjLjjJ.j>J1 plj-il (j-o vIjIjLlUI CjIj.Ju^ '^J:^ 
A JlJt" I 111 J 4j I im'ijJI ^J^^pJl tljLlal Ml ill A JLJr" 1 iij ' '-^ i^""! l-^J-o i^^ (j^ 1 iio->- (jLb 
.4jj;pJl (—fljUi^l I M" ^- ^ ^^^ «iSij jlj o"ii iiuj 5j^ Jju aj^ L^l J 77 JLx-iJl 
(_yi-^ J l^J ' ""' (_j^l *— '"-Luj^^-Jl (_y^ 1^1 (jlaj'^l (_yl^ SLpJl /a-L<^i-a (_y^ 'J^^?"-'^ 
I ' ) 1 " i<i_LjljjJl cliL<t-LlCJl (J.«j>iJ (_jjJl 4jij|jjJl (_p3jji:>Jl (_5-3j 'LjLiJl *Lj.4jS 
. L^iS Cju1^jj>J1j CjLjLjjJI (_y^ 'kjjJt^s^ i^jj '^ ' SijLilo (_yji (.7^' *— 'lAi)-^?^' 

(j-ojJl (_y3 1 AjJLJ UJlC 1 jlj iL^l j Sjlil (j^ Qic^jjLiSJi ulj (JUJ i I nil Sj-a- I'l*^ 

(j^ CjIjLlLo 3-»Jji J^Li. i_!jjjJl jjU"ll (_^ 3j1t-11 3 Ija ill 3jJV1 Cjj o"imi1 
4j^£La .3jji>- 5j,^^l (_jJI jjajjJI (JjlS (JiAJ AiJiiaJl ?lj^l (J^:alijj .(j-l i I nil 
i(J.«j<Jl Ij^ <ijL>Jl (»j-2j I— aj^ .(jjLA^l TciLjjji 3^JJ (_5-<fc (»3J-11 sLiia^LJl aJJI 
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4^LLaJI (jujjejj iCjLjj^.j>JI (jVjjsoj i L^JjjSj i_^i^ ^jl Ual -- i cU.2lLo 4_uj/JL(ji 

.(_yj|jjl jJIjIlII 3_lUj(J (jLLj^ij 

diLuj-iVI i_yJt CjLLujjjJI (<uiij . jUilLiI SJLv (_y3 jj>-VI (__>iaj(jJI Qi^ '"^^-i^ 
.'^ul^\ (> 4^Ll<uSJ1 dj^LcLilJI Jul ji=4^ (^1 c2jlij>>Jlj (^UiJI) 

(_yi <1j(_iIjJI 5^Ia:>JI I Jliil Jjj I II (.5^ 'l-4J-« j^JtJ .(j'AJi-a (_yjj3-»- iJ-<J^ (_y3 

ji I (Nucleotide Guanosine Phosphate) ol limj^l (jjj^l^ jlu^jK^J x_u-3 
icLLo 4£LLaJI J o"i I ii" (_gjJI j'v I iitl ^jj^^ liLiSLflj (j^ Sj Mir 4jjL>JI aj U -^ 1 1 
V CjLjij^VI (j-SUj .(_Jj^i 5-jj 1 -»- cJulli^ aljiill jt^Jj (j^jJI Jij-SjJI (_5-<kJ 

^^^Ull «LjJ)^_u1 j_^^_4^>iJ1 ^_^_A SJljL^I t-l) Luj.j>J 1 J . gujij lull ^j_uoLuul jj-« cJ-'-"^ 
.d-iLiJI Sljj (_y3 jl (_yL>-ljJI (_3-<»-«Jl (_5-3 3^jj;;e.^(4_(jjua)) i_^ 3Jj_)jla (j7ij<1 
La 1 'l J Ml JlJso i-Sj I II "^ 3_lL>JI SI^ (_yJI CjLal i nil Js>-] j^ LcLi-J lilj 

• jLji^l ^j_« LiIu^_(aLA 1 J I II "V jLj>tJ *-^lA^t>. i 4_lJ)^^^S_«_a (J_4_»_« ^_^ IjL^tjul <J 1 I II t 

^\ ^-^\\j i(J.<iJlJ (ji t-J^aJ I jLa i-3jJlJ (.gJiJI DNA (Ljj) (j-iJ- I ii'C'^l (_y=j.2jj,l 
Jj^l pj-i-ll (j-c: 5jjL-^I oLijLdll Jijj |_5 JJI RNA (LJj) (jrrfJpl tijIJ-iJ' 
(jl i-.'-l U- ...I La J .^ai (^H* ^^J-^i .4,iiiJI *l>v|^Lo ^1 DNA (Uj) 
CjLajU 11 ^j_« 4j^l£jl «LCi j_<iJ>J. 1 ^ ' j" ^ Ji JJ Ty^" 1 1 ^j_a £Qj_u CjljLu_a '=L*-Jjl «L;tj-ij 
Cj Laj 1 < 1 1 «LuiS (jl i<tjlii (jLtujVlj iSjjajlJIj i<ijIiJI xjjus 4_LajSLi d-SitHll 

SjjLlII 5J<ltlj I j";^"'^ iJ-^ji '^1 ?r^^^^ lSj-"^' lSju-^' ^^-i^^I (_y^ Sjj^jll 
i_aj_«j (_gjij^l (__)iajjj>JI <Ji!Ljjjj>. jjLa cdJi (j^ M ,>.aj ij-ui JlL*^ <ilo (_yJI 

. L^l jJ dJbLx^ La- I 111 1 1 JL>- 3j^LlII iJliUl ill I iiVl ^^* ' I Jl^ >-<u^ ' » '" ^" lJi^ 

. Ijl». j_uSJI i-2jjij L^l 

jjLjUill oLLaoi- A i Mijj ir-jjij^ jjjjJLv jji DNA (uj) (_gj|j-Lll ^ ^ p -- 1 1 j 
CjIJljjjJSjJlII AUalLiI ji (_jJljj (jlj . Luj^JL>- 1 oli n jl LvjJ jj>-VI (_5i^ LxjijL>-| 
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(Jj-iiiUb jJljjJI (J^Li-j SLpJI 3J(J jji <ll (j^jSHI (j^iij^l (JjJlj* (j-o 1^1 (_jlr 

7r t ri f 11 /c-lj_jL) (—SjJLJ ^^-uilLa («-j3-*i ^J^^l-*.*^ L7^^ J .^.^11 fiLiLi^ 1 JLu ^1 Laj 

. Lu>2j J^l^ J^^-^ (^ TT irilll (jl ^ ji^oJI (_y^ (DNA Polymerase) 
JLujjiSjJjl (Jjjjj I U-^tl ---»-. ^" (JliL«j)jl (JJLl^ I La LLai- i_j£l3jl lilj 

■ I j"l"' (j-* 3_SjSj Zsr I n't «_u-3 (_yJI S^LjisVLi DNA (Ljj) 3.JJ3-3- (»j-53j 
J^ j_uLj |_5 JJI RNA (Ijj) jji jji-T i^ji>i (_>-a-4^ t_ij^jjj dllij , (Metabolism) 

diLxj^VI J.>-i ? Lu (_ji^ jiajjjij i^^t>- d_t»-jL>JI 4jj^1II (_ji31-iil (_5-Ii "ilo Jl>-Ij 

sl_i-o_Q (j-* 'LuJLA 4j;vLij dj^LiJI _^lj3l jljuusu IJljj La qIcj-lm 5Jl>-Ij 

Vj . J_ujji£jj jLil-a i_^i^ (_gjIljEJ (_jJ^l3 /nl I II (_yji ^J^ Mijtl (Uj) <ijj^^ 
(jl (jA_<u ^ j " lOl Jl-ljj-iKjJJJ 4_cSL<Jll CjIjL>oVI -1 1--" " ijfja ijJLufc (_JjJl>- 
JJlX. i^J-J-u JL>-^ Vj . L^ 4_jjLja_o sLfl-Liij V CjLLuj^ i_xj^^ (_jJI i^jjj 
SjLajiil SLpJI (Jls i"ia ^ --tl ,^tl (_gjj_Ll| ^^i--tt diLjjj^ (j-* ''^ JjJl::*-^ 

I j ' ^ « ' SjjIjjJI (__>I3J.<JJ>JI ;«-«^>»J SJlJ^I j_3j-^' -iJ-C (jLs cdJi ^«-OJ .J MijIlS 

(_,_Lc JJlJlJI I J_ii J-J>J "-^iLJi i4jLiJ_o <ij».jj (_jJI J-fJ^ J-A JJ>-VI (__)iaJLiILl 
JJLc (jLs ij^LlILij .<iK (jj^l (_7^ CjLJjjj^^Ij CjLjj^pSLIVI JJLc pjji:j=^ 

I jL>. 3j_uS cjIj^ j-p ' J-* Ij -^ I ■»_' (jl (jSLxj (jj jJ' ^j Mijll iJiiLcjoLII jljii 

(_gj Mi J 11 (J II i -a- II 3J^^j>J.I <iJLol£LII Sjjiill (jl ".(jVI (_j^i>- Ij-flii- (jjj-ll JJLc (j^ 

(JS l~l (_y^ 5_JIJ|J_LII (__)I3 J_4.J>J I (j^ > -r 11 iJij-J^ ijiiJJt (jj^ (jl J-J "^J 

(j_iLS (_gl (j_a ijjjiL-LLa (_gi I _i I ii->.j i(Jjiial Sjj iiO t I ijiitLIaj slji jj^ I (j iS <ij 
d U-»ltl ojui (_,Ii>- i_ajj(j V (jja_t3 iJi^Jl (jjji:>Jj •(j'^l i_^^ i_y''^ iSj-^ 
(j^ Sijjj LcIjjI L^la » i . ^ i I CjI Jijj^jJSjjil <1j^L»IlI,1 (Jjji^ljjiJl ;«-«^><-i I— ajS 
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U^i^ J J . ^ -» 1 1 ojj^ i_^L»ILo J I ril I nl (_^Li lIi I Jljj^jJSjJJ I )«-«->• i-*JJ (_jj.2ILcuJi,l 

(JiiVjjeLllLa Selection tLSHJVIj MutationJj^aJJI J^i-i- (j-o j^Ialll (<uj 

IjjU -ijSLlj .aIa^ (_y^ 7c_uiill fOJJJl Uai-I Ijl jJljlII J>U. CjJl^ (jl j^^Uj 
3^ «L»jIi3l jl (_gj|jj| pi < i"iVI I I J I fit I ''^j' vljVjitlll <Jl!jL>oj . ?(_yIaJEJ La 

(_y3 4jjLl<ijS1II jIjJ,! jI 3_uj£1II 3 < mi^I jI ^ no .'iitl jj^ Sj^L-^iJI 3j-^ • ..^'jtl 

oajj-j jj cl! I JLjjj-ilSjjJ I j-jj^ (jl (2A-4-1 L^JS sLuio'iil aJJt^ iIajj>J.I Jajj/jJI 

j_<jijtj UJLa I jjv LJLc J^jtlll JjiJLA jjl^ liilj . Jl2c (_y3 3jjijiJI ,_)l3jJiJ>JI 

JjUlJII I JLik (j"-^ '-^1 '-*' -"I ' "I CjIjI j I a <ljLJji (jj ^"i ' "^ j^ ' '"^ J>*^ '—'jl 
(jJajLJ x_o (_fl_iSilII (_5i^ ^J-^'^ OJ^ (!>' S^J^^l p-ljj'^l (jLa Ij^ L»iiiiJc_LO 
(_pl jl j^i LJj'j^ ' • 1 1-^" J SLpJI jj-taj jjlS jjl ."iLiJI (_y3 ^1 i^'i ...1 1 j_LtLll 
.cL<i^ CjLJjSj J1iJl:>o (jjljlUI I JUi j^->"j LoJLi^j . sLSjjVIj J^jtlll (j^j 3^J 
(_j_LloI ^^ 1^ u^ \juuju DNA (Ljj) (j_« Jl^»-1j Ji-ujjiSjj j-jj-«3 i . j . nj 

aJJI oL;^ .DNA (Ljj) (_^l aj-i, 4-1^ rjJ^ L^JJ' O^Xh^I' Cr^ Jo-lj 
Lai l-JJ>2j 3jj|^ 3^^ Lr!3J3' J-'^' ij-" OJD'^'^''-y O:?'-^' (Jj/LJI (_y3 *Ij.a:>JI 

jJljj L^Ls (_yjflj^i (J-i-ol (j-a (I^j"'^^''-'^' (jjjLlII qJ^jlaI ?Ij.x^>JI ajJI cju^ 

(jJlnJLij ijrtJa-ui^Vl (j^ JSl 4j^ 3Jjtil,l v^jL^I J.*^J . JM^I jl ij?^^ 
<l^jL2^ 4jI j 0^_jJI fj^ UJ^ L^-i^ iajJI j^ia (2>o La f J-b 1 j , ^ I , ^ I A , ^ J 

Jj^f ajJI jjjij 3jL^VI (jf (j^iiliiiJLukjj^j .(Malaria) Ljj>L<dI \js>. 

i^'i j^'^ ^ ^j_iiD^l ^j-a 3-*^J iAJJl «Li_j_lij ^_^ j»uSJ1 j-uQll 1 Ju^ .tjljjj,! JJ-* 

(Lj.i) 5.iLa (_y.3 Jl-ljj J ISjJ (j-U^Lo 5j.jii^ pjjiJa^ (j-* -i^s-lj JLujjiSjJ ^>JJ>3 
I . 1 r i (_y.3 CjIj-jJLIJI TiLjLlJ J j -^'' JljJ Vj i3_L».jjjiJ 3j^-iiuj 3_lL>J DNA 

jj^jj Lb) ^_^ LfJLiu t-dLLA jj_ajJJ . 5jj:> t"il1 jj^ ^ ■^r.'». rt J , ,. .11 jj^5e_J tJJLu 
' j'^'^J.' '^LLujij.jJI LUajl A JLJr" I ri tj i3jlj^l (_j.3 3jjijJJI (__)l35Ji:>J I a JLJr" i n t 
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(jjjLJIj jUtji'!^! ij\ i L(K LiJl jj* 3_uj}^l Sjo-^l aj^ i^jIjJI j-u.uilll ^^ 
djlJl^jjsJIj i(Slime Molds) |_^j^>JLll jU^tlj i(Angler Fish) (_>,a_<iJI dJLu-oj 

TcJjllII (_y3 SLpJI (J-i-ol (2>« Jl>-Ij i-dj" i"i a (JllLo (j-* Mj-'^^'^ i4_lL>JI 5Jlx».jJI 

.jjj£jl «L>-jl (Js (_y3j i_^jjjSJLI i—xSjS (_ji^ Lj-IL*- Sji^^j^ cjIjLc. j>jlaj (H S) 

. I jK 3jSjj5 ^j'!^I oIjUJIj Lain mi 'i/ajLJ-lin't i^gjill ^L^^JI ojSLj J^Lilll 
^ 1-^ «j i-jj^>-c ujLoj LJjJ lSj-" '-" "-iiljIj-iiiJI T"'^ (j-« (3^LS-i J '''■'' Jjtj (3^ 

(_yiaJLaj LuJi-o sLcjJI I J14J (_yL>-ljJI tlIs-uAI 7tjj-aj joJ i^Lc^l i_jjl^^ ^ "^ :.' 
(Jj-3 "^ T I'lal A JlJ- "lint US LojLLcj .J I ii^l (jlj_La^l (j-« ''-y-'^ «LajJaj 
^_^J_C (J_i-ia_5e_i L_lS ^JL^I jj-*3-^^ Lt^ (J n Mill ^^j^ (J^i-^ Ct-"^ ^J"^ . ..A', .11 
Sjj'^'ll Cj Ljj_).j>J Lj IJl». (_y^ ^jljU^tl jjl . J^l jl jj^j 4:>.jJLij L^l J ^bjJI 

IjlSL&j .3_jjij_(JI (_p3j_<j.j>J I J cj l_Lu ji_^jil SJjSUI *ljj>-2l I jj" Lnj iSjiSjiil 
.SLpJI SjLo » ' ' ^"' (jl I'J^ j^ I iitl (j-« 'LJI (Jj-^l i^A-*-! 
(Jj^ (j_* Cj|_Lj_<ji_4.jJI aIj-cI 3-jIj-j (_y^ 5j-o ijj'^ MJ'^?-^' oJ-A CjjLflj 
.i_gjjl jJjjLifc (_yjlj<ij^1l i_f jJ LjJi-aU. LlILL iiJlJJl(jl^ lJJJI 'jJj-* (^Lixoj 

i(>l:>._5_)JLl4]lj Lu£. jjl^(__y3j^U(_yJj'i/l ^^1 ij\ \jt>j£ua j£\ Ji^ \JJI,^JJJ\ ij\£j 
CU2^\ dJJi JlJLo <-Jj-A (j-L>-j|jJij^l Ijui (jlj '.Q^£L!I >L>-Ji I 'Ir I (JLJu 4JLJu 
j-uSjIj (—fljiSLII iSj' ''" ^ ^ S~5^ ij-* Mj-^ (*^ 4_lSjj isLuiiiJI (_jJI (__)l3j3l (j^ 

T-j-ILal (ji Jt-«-jj •U'^-^jj'J^T^^' (jIjlS^ (Jo^ cjJls. SLpJI *j-iiij (jij i/<ijaj>JI 

(jl )«_£^ILj l!il_a '.jo_<kJ-^l ^JLjji Sjlj_iiuJ CjIjULII aJ-it (_>iaj^ju jalj (jf i^JJi 



5S 

I 



09SJI 



.<ij|j SLpJI ^ ^j . ..J ^ jjjijjj <ij.fljjjijJi I SLpJI aUuI CjujJLo (_5i^ 
(j-joj I L^I_Lljjij_i » i .-^" (_yIL!l <i_i_Li_o3l (__)I3 j_«.j>J I ,j_a jiiS I (_yji JLpQjLi 

diLjj^^ (_y^ d-uljuJI (_>Ioj'ill Jaj^jjlJ SJjLxjO Joj^jjIi (_y3 sLlJu^^I (__y35Ji:>JI 
<LuLi.ajSj| Lli^lcLjlll i_^i^ ' "'^*'"-^ J'C i"i I I j ''^*.' J ''^J ' "J ■'— ''-':Hi>^ <l4jLiiLa 

Joj-li- (_yi L«_0 CJ I Ji_LJj_LiS J^ I iZjJUUS^^ .LllLajj-lVI (JjLflJ I J I ri-V SJojUI 

. L^ 3ijL4^ Ur I rrt 
c-1 U~ , ,,lj I IjtA L^jkLLOJ <ijjl JlJI ,_)l3j2l vJllljLc. r'j-*;' O^' Ct-^ Ji:>-I (oij (<J 
jJLcoLS ijLiIL>-VI t_!j_Lji (_y^ La >(_yjli (_5i^ J ' ^ -» J (ji SjjjJtlll 3jL^ (_y3 

Sj I'Jir (j^ (Jal ^ SjilJ^ (Veroids) cjI j_ujj_uiJLi isjjjdl 4j^I oLuKJI 

(ji I j '^ T ija_<ji_il '"'I jj '^'^ AJ^J iJtP'-^ o' ' . '* '^^^ (j-« i)«^l^l (_y2j 

La^li- (_gjijjJ I ^^ -i--t I ij^ I J , ^ ^ sLilJ^ cj I jLjjj^>_LiJ La (JSjIi (_glj 'Lj;*- (jjSJi 

J.s>- Ij ■I'-'j--- (j^ ^^-"^ ' '~' ' "J^ (.3-*J • Cr-'i-'JLH <— ^^T-C til I J ijJt i_^ I Cj L-u j^ J li 1 1 

cj|jLujj_LfliI (jSUjj .(jJill iJIjjIjJI jI ^t^-^ll jSLiJI Jii-L RNA(Uj) ^^ 

«LlL>J <ijjjj.^l 5JVI (_yl^ (_yjj"i I n't iiJliLj/jj-LillS (_yjkj .JaLiii!! 4jijI Jj <ilol£ 
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(_jJL!I CjLJjjiajiJI jl (Pplo) (_5-A ij-^ 0~" S *"' Ct-^' '" JJ '^"II jjj^l (jl 
(j-a l^jlMx-i Laj ( Pleuropneumonia-Like Organisma ) LLJj_<ijJjji^^jiJI cuJuj 

^j no t"il1 *^.A^ «lLsL_u^ ^JJ <^*1I CjLuJ.j>J1 jj-* ' J^>- 5_^_uS CjLloj 3-^^^ dulS 
d-JjALaJI j_jc '"'Ijj ,>..lt c-lj ,^ll £(j^j^ due-LJl i(j-\^^Jia^u Jtjjiuil ^^1 (^ 
(jluju (_jjJl Cj I JLu jj_ijil I (Jilo 'LpJI *Luii2l (Jjl ijjjl£ LxJjJ . Ij^ d Uj . ,. ,tl 

.(_yJL>JI (jj-^' ^'-d^ lt^ «(.3-^ ^ ij-" cjLS^L>J,I ojui (Jiio (3^ (j^ (.T^i>?-^' 

4 i rn (j-G^Lj J_Lo VI i—jjLjtlUI aJ~it (JlLa JljjsJj f_y^ IJljJ (<sJ LuSLIj i4jIjjJI 
Cj I J 1 J 1 a «L«_iji JlJLo L^isLiuJ lIiIJlJ Ji^ CxjlS 4jL;LiLaJI (jl (<s-C.j (_5i^J iiia.2^ 

.cu (jjjLi V Js i"i 1 1 1 "J I'' I LlLoju Lcjts UJLa i4_uji 
(jiiljLiJLa .(__>l3j'i/l i_x^^£LI 3 J . nilLi Jij^ <_jjLallJI ojui (_y3 «(_yji' V (jSLIj 
Cj^LcLflllll (jl joj .(jjSjl «i->-ji ^<-i-«->- (_3-3 5j^;»-j^ 4^LLiJI J 'I '^ "J <ijjj3l 
5JjJjjij3 (j_jSj (jl (jS.4-1 UjjLjtA 4_j^jl (_y3 <1jj.j>iJ (_5 JJI pj-i-ll (j-« 4-uLL.t-i^l 
Sj^ji-jJll d-LLuaal ,_)l3jji:>JI (JJ^J 1(»^::«-l!I (j-U -I '^■^H (_y^ 3jj .^^.11 SjU,! jj^ 
jLlLo (_y3 CjjJls. Ji^ SJjLx-a 3jjLl<u^ (Jli^^-cLflj (jjSlj (jl JJ Vj .ijJjLuJI (_y3 

.(jjSLII ^L^j SLpJI cjLjj_)jai i3JLA!l i-jjJ *>?-* lt^ j^' («J^ 

51jtI! "ijjjj-jsJI » LliuiSJ 1 (jjiiii J^ I S—i^ Lr^ Slj-»-ll (jlS ^ (.j^*^*- (lA-|_5 
^LlajSJI tfJUfc (jj^ (jl ^J^ 1-'^^*^*:^ I ij I II J^JJ ^T-S ij^jlajjl i_jSj£ (jj-^ '-'-* 
Pj_l1JI dJJi LjjLO^I (_^ Ujii-I La lilj . LbjJ 3ijJUl CjLjji^itU 5^Li-a 

Jajj_Jii (_y3 (j'^H<"i L^J^ L^l jbso i(_>l3j'i/l (_,lr 3j^I «Lui'i/l (_y3 I Jl>. j_Lj£LII 

CjLjLjJJIj <Jl!ul^jj>JI cdJj Lai . Liiajl 5Jl>-Ij «Luj^j>- Lls-^^oj L^j i5j.>-lj 
L^jju 3jj 1^'' CjLcjI^ (_gl (j^ (_gjJL>- (J£L<Iij sLitJtA 03^ '-*i>^ 'lS>^'^' 
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(^y^ djvjj^^i 3j|jJL1 (jiiii jjj I II (jyi^ (j-\_Lj^ j^jv^ 'i-'j-*-* '^^i' "iis^-iii jl>-|j 

cjI—LjLsJI "i-j-Lc tjj-Si (jl (2>SL4J La Ijjjj-aj jtia (j-uLuiJIj i(_, oUII (JLl>JI 
ijj^jsl julL cjL1jI£LII (j^ '"'Ijj .^"11 ijJLA I .Ir i (_y3 liLil (_yJS^j njj-i-VI 

I - 1 1 J u -^ (j-* ^-^L?^ djjjjjji «L3cjILi Lujla ^S Ml jl>-Lj 3jj '^'^ (_gl (jSjj . LLifc 

<ijJj.4J5tlI I ciiLa^llo- VI ^^« ' i«_o ^j (.7-^ ij Mijll jl iCjIj mi'>JI ji (_i.>-lj^Li 

(jiUj .4lj"iiiiU oLul^lj lULuJIj (jlj^l jl jjiai-Vl JlLsJI^ ijuJuL^l 

lA jjl j jt lj l(j^=^jL>^^^^^W t^^' 'S^ i_gj "i M l 1 1^(3^^-"^ lSJ'^ S-^J^ Cj-^ 
(J_i l'^>-!l (Jj_i-3jJI (j-^— «-i I .' I ii^ 7c_Lajji Ji^JJ "^ '(^^J-'J-^'^lj tlilj hjLLJIIj 
diljo I III! (j-o 3jj ,>..tl cjLjj^jsJI <ia^ lLs^I I iiTt (ji (jSlxj ' "t _i f*^"-^ >*■ '-^i-'-'k 
4j;_pJ,l LbjUo ^l>i jl>c. (jyi^ j! • ' (Manna) ,jJ,l t'^al ■•"' jl>c. (_yJx. 

(jl ^_A t o^SJl 1 Juk (_p-« (_7-L^ 51 j'rU ^^_L<w-a (^-ii-^ 4_<i!i^ jji] (j_a [jS_j ■ ^ ^^ 

(_yi^ I Jijfc ^jlisjJu .(_,lii I III! 4^Lx^I (_y^ '"^ d . ^"j ^ SjljjsJIj ' ■ 'J 1-^ ' ^ " iJ^:*- 

.CJJ.4JJ (_yi2j i-i^i^*- (J-flj-ojl (_jJI I Uj^. ..tl ^jji jj^:>J| 3jj ,>..ll ijiiL(jl£LII 
L^jLi. Ij^l I". I imI ' ^ I" -^ 1 1 i_x^^£lll I jok (Jilo (_y^ SLpJI (jl (j^ (j^3 
SjlxLs. (j^ E.E.Salpeter^p^L^ (_g .(_g (_yij-oj j-o ic^j^^l '^"a i(jl j m'tJI ,j^ 

(jl (jSLflj La 4^JlJ i—SjjLJ (jl » jl-^" • "' V JLiSQjuj .Cjul I ii-»JI ^'-^'' i(_jjJjjS 
1 i<<ia (jl^ I jl La i_3jju (jl Ijjj! LiXJj i(jlSLI,l I JLjfc (_y^ SLpJI tUk: (jjSi 

.(jK I iltu ^Lifcl (j_jS[j(jl isiLlajSJIj dUJ-ljill (j-Lllj^ (JAiisJ 'pj-'^' I Jukjj^/sJLtJ 

(jl iJ-J-3 jJlj-lJI (_5-<k Jajij-iiuJI j>JLA (_y^ (j'^ijtll (_3jlj-i3 i_JJL>-l (jl 
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(_yj| I j I • •■ "' ^^' ' SJl^Lj^I ^jjI^^JI lIiIjLuJI J.<i:>iJ (jl J-ai (_,lr lIiLcjISLJI 
. IJl^ i^^ujuus '""JJ .>»»tl ojui tJjSi (jl (jSLflj . Jijj^lj (_yi^'2l ^^>JI tliLaJa 

(JlLo CjljlJLlI (—ii-l i_Jj-<-u i-iJ_p3 Vj (Jjj'^l iIjIjLiJIj ^jjl jll L^Ii-lj (j-o 7c_u2J 

(_^l ^^^JUI 'Lu^J^l i^jlJ^LJI jiji: (jr^J • U^ Sji^^jll 4^pJI iTjLuISLII 

i«^l^^Ij ^j no t"it1 i,^j^ ^ '-^ ' '-'j * L^-L4 <^^^ La * ' .^ t^) L^Lt^ <^ K t"i a ^JJ ''^^ 
(j-jLSJI Sj^ jljijjj (jl La Jl>- (_jJI (2>£L<uj .(__>Ioj3l (_5i^ CjuLjJI (jLJii dJLJu 

. «Uj JLa /CJPEjJtJ 1-4-1 jj itj^i Ct-^ Jl>-J t-ll^jk- (_^1 jj-a ^>^' r" .' ' ^"j '■^i^^^JJ'J^ 

^-LsLi-uj-j i_iijAJI j->- (_j-3 I j • " ■-' ' ijJj.j>o (jl d-<ijL«JI cjUjISJLI (^^SLujj 
(ji I 'J J '■^~ j-Sj . 7-jij L-iiJ I ji cjLfl-JI iiJj.j>J,l (jlJo L^lJo ijLiJl (— flj-al^^ 

5j I iiN a J '^.tl jl jCLal (_yi^ <ilaL>- 5j_lj£ (juiiia (_yi Sj^^j-a CjLcjoJI jSjUfc 

. ' J '^ tl 1^^ 2l1j_lJI jjJlj* (_y^ l£>^^ ^-T!-=^>'J^' 3iSwia Ja'i/I (_yk: ijJLuk 

(JA-SJJ !(_, S > 11 (lA^JJ-* J d '' ij-* W-'J>^''-*J 5-Jj i<i til L^Lu^j>- (_^>-l (j-a 
(jl (j-SLftJ L«^ 'Lt-'J' i^L-^jI-C. (_yJI Cjj^Iaj Ji^ OJ^ O' S^>^' .-.I , ,.UI ilt 

1 1 jK.-il >,^.l«tl cXIjj'iinl I jl L^j^ Sj_u^ jl JX.Lj 5jl^;».j.a /"»! I'il .^tl (jjSlj (jl 

. Ll^l vJllJ.4-1 l—^J-u/ I j '"^ ■> 
dJLpJI I j -» ' 1 ' J iSLpJI (j-a(Jl> l~lVI JjJui J^JV^ ^LuijSLIIj *U^Jji!l TT I ri'l 

Ijl (3^J iLjjlSLflf pLuLl 3-ajla Cu.uijJ JU- 4j|(_yk: a.j.UtIa .i^jlj-ill (jiaAJ 

jjlx. (jj-SLj L<iJ/3 i3JLA!l <-jjJ *j-^?-* ct^ 3Jj-am jsJIjjiJI cjljLila cjJl».j 

.-.I I'il ,^1tj cllLuljlJIj '"'I • "l-^l «ll ' VjjfcLa l^-La Jjl-q 
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(_jJL»- ds>-jj Vj ij_il3L>JI (^45 «_iiaILtuj (_7^ (3t!^-^ J^'^'^"'.' '^J-»-*J ct-^'-^' 
.(J'jji.i CjVLv I '1 j"" I jl J '^"al (JSLJiiJ LujLflJi i_2jju (jl » jU" . ,.\ LLiSJj , LlJI 

(JJ2 (jJ_J_>.^^_LjJ 1 L_3jJl_Uai^ i(_^JL>J.l L^JLjLLs (j_« Ll>-^^_LaJ1 ^^'"^ * (_ajj_u 

SLpJI (jx. I " . -a- J 1 1 (jl Jji LoJii^J . Slj-a-ll 3_iSL<Ji,l (_Jjji.'i/l pl^'i/l La ". 5j^ 
(jSjj iSLpJI aJJt (_5i^ jjILtJl 5Jj(j I II (j i>^t 21 (jj:e_t3 lAS.^ (_Jjj>-l (jiLol (_y^ 

^Lflt J tt- j l (jja-l I 11 t J^^l (jl JlSJj 
JL>-lj jsJLc (_yi 5Llj>JI Cjj_»^ (j^l Ct-^ > I II t (Jlj-l Vj 1 JTq III jlSJ 
4_4_LJj_lJI (_y^ (_Jj^i Cjlj_i^i (^1 lj.;ii-i '""■^'' uIjj LijSjj ,iia^ jujuus 



58 



I 



d-jtiisj liJJj (_5i^ JijfcljjiuJIj (—illiJtA dji^LiLaJI (Ji->- 
LulL^Hj-uI ^ t ri ill jj^?e-J ^_^IL>-J .Cjj-a^ /cJl^JuLs . ^LuiiJ 

^LSl *lj_i_u (j-^:!e— 1 LlJji^^ )*_LciD (_y^ SjJl^I LL^e-L^-l 

,_^ SJk^UJLI L^ (^SLal ^1 ^ji-Vl c-^I^SU 

L L a T t rv 7C_a_l-£iJ t«Lu_u «LLa (J^L>. «Lcj^j JuLjILtuJ t^^"-^^ 

.djjj.^ sLtAjLiLs Cjljb*-! l1*jl3j ''L;^ (j7ij< t (_^JJI 
(jl^^j^.jv 30 Ajj (j-« (jJj'^' T-Lj-iiJI lIiLcLj) (_yi2 
^U, ,.jtl Lj^jni II 1^^ CjJLAjjIi I I 908 aLc (j-« ("^Ji) 
Loj . 4 1 I III I j-^ 3x.j.jjiJ liJjjejj 4^^L4^ 4jj u 5^ 
j-LaJJ (_jJI (_Jj| j_Lj£ jLjtAjl CjJl>- (3^^I i"' I iiaV (jl 
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IJlj^ ^I t fi 1 ^ ^^^ * ^l^jj>.l ^Lt^ ■ J . ..^ t 4jj_x-£i_L^1 Lu_uj)j «La^S.>. ' --*K" -cJj 

I _ . < Ml jJlc Ijl^ J^tHV o'-^ ut-^ *(j3-^ J^ 'J^ j^J lJJJI 'LaLlII cjjU-JI 

^_^ (^^-LOJ^tll U '~ '^\^ ijr^^ «CLt_Jl J '^" ^J . U^j n ( ti ^jj^ LjliitjJ,! jjjj^JljjIIjI 
Sj^ILJI jj_* '" J ' . .. J .".^ JjLj 2ll ^J^ '"■'' t ll^^ja-" ( nlj j^^j*^! 4_bL«_aj Jl)^L>Jl 

i3_<j_i^>JI (_y^ (j-\_<ijLJ (j^l^j V (jjjLJI (jl^ LojLi^j ^M' 7"Lj-»^1 ct^" 

(_ySj (_j_<j/L3 LliJL^j LoJlJ-CJ .(JLftjiiJI ^^^tj » lu"i Ljij J J U ^ 1 1 jiLtia ijj'-'^ 
Cjj < Ml SJijeJJI I ' I 1 " (_y-3j . jLjJLj 4J^ (_yIaJLo LJLc L^la ^1 a Mill -i . ..^11 

ijJ_jl_A aIJlLsj-idI t-ll^J-iD y ( nj i JlJ Jl_Lc J1)Jl>. »1 t rill ^_^ LjJ^ (1)"^ * ' ^-^J-*-! 

.(_y_i.C.J IjL^Ls 5-aj Ml II (j_a jLj-o' 3j^ 5^1 I iia f_j\c (__)Ioj'i/l (_,lr iZjS>~jl:>j 
^1 1 U ,^VI ^O La jjLcj_tjj .(Ji»-I jdl (_yJI (_y'L'LLo--vj r-jLiJI (_jJI (jj^i^jlj i.l*^j-& 

(_3_LLi3 ^_^-jkj 3t_^l jlI,I d)j_co jt t»l 1 11 11 JJ-* jL o. 2I ' l^j ^ ' •' g| 1 1 iM ^ j7" '<•> 

(_j_<j<ij '"'jl-^'' I j -» 1-^ "■ u,^ . - , . -^. U , U I LoJLi^j ij^j^ajSl ijlijsojij . I j A'il 'la 
Ijlijji i»l I nil •"■' .".^'1 (_ylll 4lajtill (_5-3j .5jLaj>JI ^ '.'^'^"' o' '""^"^ (.3-i-''^ 
ijji^ J^J . itijua (j-a (jlLiJJ L^l ^ \-tS (Jl Mill (j-a 7-ljSVl (_yl^ ^J"-^ T'rL) 

...(jiijVl (_yk: L&jliiT 
Ll>-LLa UJJ i"i< I II (_yjljjtA M^^ jjUAll jaLtla (JjLG 2 i"i I iil-v LaJiJl^)) 
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j_LiaJ ^LiSJ tl^J-J 1 " 1 S t (_y3lj.ja_a I'.'C I rial jl .^^ V (_)I3jj(IlJ lIjIS jJ Lo 

4KdlIi ti^lj J-II .(Angara) j^ jLu x_o *UI ^ b''^ jl ■^'-^1 "-^j-^ (*-* 
(Jj_Lj>JI j_Ljj_ll i—aLi-l)) :(J^LjJI 3_5^ cjjI£ (_jjl3ji (j3 LaLoj jtxislj j'C ."it 

(_jJiLL>- i_iCjJlj (JjjiJJI (j-« '^j.^cj-^ -' j .>»»■ jjls .<_il Mi-^al |_2LSjj SLLaiil 

1 i^-vjjj ijxjjl l-tJ-«.>- LjjjLc. -fa^jJI 'LSiJI SjLcl JjLvij /a^jij ,j-a ^,_JjLjkl 
(_^ lj_«_«^ f-^-L^ OS!-'^*^' (jLSLuJI j-ukLkJv liJLlA Ijjbv^ -^J^^l (jr^l 

,((5j_ALklJl aJJb j2>^ JLjjLjiu t ^^J^ i^^Jc^tlL) /C-Aj tpjl^ t rill 

j.j>JI SJl^ (_jJI (Jj_lj>JI Jl^vI iia_lj (j_« ' " ' ^ J "'^ Jl^J (Jj_a:>JI (_y3 CxJS)) 

(j-UljJI oLsol (j^ UJJ-O SLa^ l"r»0 I rl LoJ_i^ "-di^! J^ ' ^ "'^ '^^ "-"J' "-^l JJJ 

Vjl U"^ I J ^"i I a LJ-uIi i_Jj'^ 'j-5^ CjjJGjj/Ls 5Jl>-Ij sLlILc. 4^^il3l Cjjj^ A j r'?ij 

djjj (jL^J • «Ljji (j-* ^>tA^ O^J^ ' (.3-*'-*'^' "J r ri*^ (jlS . »l r rill J-i^ i3^'^^ 
\.^j-a [JLxi, (J^l (3^J CjIj^ SJlJLJ (J no r'lll (j-« J-J^l '-'^J • J'-^^' (.7^ J'-'^' U>" 

Ijij La i>«ljj J.^ I /(jlll (jl^ .5jj.j>J,l (j-^jiJLj 4jJI jJiill (j^lxJ q\^ ^bJLij 

ij^l jUI CjLaila (j-o Lf5^' iS3-^ ^0 I ri (_yl>- < .'<jlll (__,ii"i-»-l (jl Laj ...(j^l «l\)j 
.((7-jSJI (_j^ 5 Jl3Ll!I TT'^j P^'^^' I - . ^ U -- I ji^j 3^^ O^j'^' OW uj ' r"ij 

(_gjj dJJii i—iicl .^1»J j-^JJl oLj-a CjI Jjj ..<_!^i2j^ jjLla «La_L>-i jl AU ,^l 
3_»^l^l a'jJti C^j^DtUI (_y3 JLxjlII Jl^-I Joiijil '■^^H*:' Sj-2JI (j-« O^ -^^ 

jj^ 3.Ua pLsjJl (jx. Cxx^>o L^i sLiLiJI ^^« ' ?">^' '^3 • K . ri^JLJjj cjjLiaj 

i(_>l3j'^l (_yl^ Sj^jvjll 4jjL«JI SjULi L^jjLaj iJjJ Cylal (_ylll o^\ i'n[\ SjUI 

(_j-Cl ^ t"i Jtl lLdI rriill ^3^J (^^■'^^ U^ * LaLc, d * r"il i^j^ CjLcia-aj (_^ '""^"^Ij 
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d-Li^j^l j-i^ Cj\jLu^j>J\ (_f Jl>-I (j^ 3^jl^ ^j^il ,^^a g| Mi^i II cdJi (jlS LajjJ 

.4 Mii I iitl j>JL^ ^i (_gl 3^Ja-iiJI ^"-Sj-o (_5-3 tiJl-uk cS^ f^ llA-'j . jaitiA i_xSjS 

OjLv (_y^ 3 J iim'ijJI 5 t-i riillj -i^J^ Ly-^" W-^ l5^ f*^'^ f*^ ll>^ ijivVI 
iLtiajI 5j_uS S^JLi^ 4:>.j^j ''^ Jrt^ J"-?-^' i-LlLLii (jlS <lji (_yjk IS i n_^j-ijj 

. 1908 (»Lc ^ o^j'^l "^j-^ <_xjj^ 

iaI I II -v'^l ,j-« J-J-i-S^ ' (—i^\j£J\ (j^j IJl». 3< I iiljJI lIiLcIj^I (_y^ 'J^J:^ 
LuJl>- lJlJ J_a ^^.j^ 1 ^^* *j t ^LaJTs T La ■ ^ ' ^ * * J i^_^jL«_« ' ^ ' ^ * * J t^^j.sc-u2 ■ J '^* * 
j-i^ (JjSLIIj jLJiJI 5ji (j^j La j<ijaj>JI (_y3 7-jl^pj (_5-Aj • 3jj .>»^ iJliLjj^j*. (j-o 
(_y^^Lj (ji 3 "a \l ,^ 1 1 1 CjjLijej LjLj^vij ,(jLj^ jf l^£.ljl£Lu jojajaj el .^ U" : 1 1 

i_j_ij_o (j_* <ij(_Li^ LSLjjijJLjjj JiijLjv (_y3 i"i jj I iTt Lxjjj . \.^2jj1s ^^^ "-^J^ 

ijjJa U^rt^ Lij-^3 (» J-^' 5>^ i_jjila (J^Ia j^ 4ia )«JLJI L^^la ij-ii-«j (_gJLLL>- 
.5^1 mil i_^ (Jj^ lJiJI 70 |_^l iS^Jlill (_y^ IjHajJj^ 30 icj-cuJ ijjj.jejjj 

(2>l3 L-i-j^ J^rt^ (j-* lSJJ-" J"^?-^' "-^'■^^'^ Ct^' J'^^' ?-:!-*^ 0^^'-*-' ^i)'-^' 
Cjlg.l< Mil i—oliEJ aJl^ i-4-it i(jj»l ir" I 111 .^^^J ^<-a jJoAJI <L<^lC <:U£ L^ Jl>-Ij 
(ji La i_j_iJl^ (j_o 5j_Lj£ cLtLia ^^GJ (jS^ (J4^ . (_yg.i < i"il ^1 (_gi jl LoLc, 
<_!jaiaj (ji La '.i_xjjaj(JI jjjl m mil I Jui (_jjj Li-i3 S^JjijJ i-J/»- Sjljji J < I'll 
Jj (jjSj (_yl>- iCjIjJkl (j^^La ^ijLa CjJlxj IjLAj u^j^l L-SjS jujuus i_jjJLa 

cjLj-ijJ,! -' j ■^ ' (ji 5ji_Ljv 5j.£L3 L^_L«Jj .(^^jIJlJI j_i_oJljJI j-a i ' "j i . >» ^ 

(JLiiJil (Jjj I II (_5i^ . (j^l i ji j'^' La-a J '^'ai JSjij CjjI_jSjIj CjLoI JlLsj-ioVIj 
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3^jjj^ tjjia 3 '^"j ' ^ ■'^■'^ ji^ (Vela) ^Lj^ (_^j_lo"^I ^'^ I : ,^tl j ^^tl ^^l^ 

(_yi (_j_ijJ(JI i^Ju^l aajj>J,lj (_, I rim^l (-Jj-i^v <— J^ )«-2j cLiLilo (_y^ idJjuZi 
o\^ liU J O' LtJI Ct^/^' 0ljj..i;i"rll jjMilj . 1979 ^Ic ^ (j;^-,;,.,) J^l 22 
dij^ 4^ Us (JjjJljj/ (_gl (jia >Lo 2) j_L«j^ Ji-i^ lS-^ lSJJ-' 7"^^-^ ^i>-" ^>^?^ 
"^ J I III J I nil /tjQill lIJJLCJ . (J_Ljlj_<jil jl LlSj^I t_!jj^ L^JLiij ( 1 «i J i"i j^^-ufe 

SJjjfclJil SjjjjJI '"'' ^jl->"1l jjl LnJJ Ti_jjJLa (j-o tUiia ji j-iij^ i_xS_jS j_uG 
l^^-il-^ JtJ^ P' ^ '"'^ J-Ji -^3^J tTi i"" ^ cl)Lxia_a^l ^JLA jj Ji-^ £l ^ 1^ ' rt jl^^ ^jj^ 
i_il J 1 11^1 (j^ 3-4:vlJ <~<l .^ajtl jjjSjj q'^ f_^^2ji2s>~ JLxIt».l i-LILl^ isl_^l (_3-3 

j-jua-C j_^ I , ^ J , ^ -^ , LiJL>- 4_L>-i2J Lx^ J '^-ai ^JSLuiJ <LuLtia^l al i n-val 

JJS (j-*j Jla^I (H^O) *m ^\ I Ji^lUJI (j^ 4jli:l ^ (JiJJ^ t-xjjj,! (jl 
(jl (^SUjj .(3NH) jujsJ,! ji^aJj^Vl (_>-^J il i^jl JU^I (4CH) (jlljll (j-o 

La_i^ iCjLjLiJI (Jj_^j ijLajial j3>^>>-' '^3^ 3-aJij^ <l>-j^j i5j_Lj^ «L>-Ljij 

sLljI (_y^ 'tis j_lL>JI i-jjjj i_2jjj/j .3^1^ /<iJL«JI «l->-ji (_y3 L^jjj ^ «i I iM I II 

JJLc (_yJI i_2jjLLII (__)iLj^jj^jjji .(_g (jILi-i^j; mil /<sJL«JI lj.ji-1 pLLilLj/l J^j 

L^ij iiiJjLuJI (_y3 Sj^jvj^ 3 (jAi II '".j^ ' (_ylll 3_i I iiUI cjLuj:>J1 aJJt q] ^Lts 

LoJlJ-C. li.L'c^«l-l i3_j£Ll^ »l I nil I jj"" (jjSj Lt^' CJ-'M^' (j-* J-i-"^' L7^3 

(J^ (j-* f^^'^' (j-*^ C7^ LftSI J jj^^ iijJjLuJI (j^ ^W'j lO-* o' '^-'-'^^ Lij^' 

tfjLji . »l «1 I II II (_yi 3_JjLiJI i—iLjlJ'^I (j_« I jl I no n<jjU Lusj^ aJl2jj i4_uji 
p^ ^_^_Aj .(JJij.j>JI jJJlJ ^j-o ^^ k**! IJl>. 4_fl_i^^ tJl)Li_j_t>. jj-o «LilJ_a t-djLuJi 
(__>l3j'i(l ^^ (Ji-jG jlj . IjU (j-^iij (»J^><-1 (_5-i* i-X-« ^>^i Lka^l I iTiU i_*^jJI (j^ 
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(_yIL!l (j-^L-*'^' ij-^3 .4_LS i—^jjuj,! jl J^-o ^L«-ij L&Jlj^i j uu n j<u • ~ ■" ■-'"'' j 
. aLc J^ij-o (»_5J-I1 ^ ■■■^"' (_y3 Lulj , U ^ \t J (jJjLuJI JjIj (jLs (_yJLiILjj i(__)ioj^l 

(Beta JUjjJ tLu i^j^ lJ^'j (*J:i O^ '^^^ t*'^ 6-" ('^J:?) o',>i)-^ ^^ f3i^ 
jajso Ki.i^jjjj cjjLv (ji J Jjjj (Encke) 'iSLJl i_xj jj,l jl J^ JajjjJ,! Taurid) 

«L^_i5^ ^1^^_>-1 ^^^l jj-* (j-*J^ ' M'^c-a ^JS t"i ) j^\ tZx^lS 4S_il i (jJLa jj-* iUtLiS ^j^ 

.SjljiaJI j-i^ djajijim 4jSj_Lill diLi-jJI I _' y mI ^^jj>-i 
l_<kjj.^Jki .oLslj-J-Jlj pj_Jitj>Jlj i_2jJ>JI l_<jjlj j_l1j CjLjJjJi,l Lljl^ 
.(jjjjil,! ^1 t^'tl j_gj iJlijljJI (jj^l Sj^la dja^j^ Sjjj-aj ^JL^cjj (jl£(_jjl3jj(JI 
^ jLv'b/l Jaj^Jkil liiljj La t_tJj-o J^JJ "^1 liJIjjVI ^ L=^J'^ '>«' ''J^J 

3jjl£ cjjjLaj jAJj cjLjJ jiil tjjS 5^^£La cj jJj I JiSLaj . jjiiai! La 1^ JJ (j.*:*^ 
*jj '^"j .S-jjl I II ct^'^ (j-^ CjLj_iJLJi,l (ji oj ' '-^j l)5t!-^'-P' O^ .LdJL«Ji,l 

(j_aj f_^ Lol . 4 J ^"1 1 a Laj J I II t_!jj(JI I i^-jj ' ■-'< Lx-Lu iLjjL>- Ij < Ml (jj^al 
(( ljl^j_jv))j (( L^1j_j1))j {(4 ^ Mil j^^^.jv» ■ ^ -^ ' -^ J * CjLujuLl ' " ' -^ '" -^ J_^ (jjjj_<i_jlLaj 

i_!jj.jJLj (_j3G cjLjJJJi,l q\ (j-1^ ^.,j .^jlu I j^[£ . LgJI'C i"ii I _i I ii->. cdJi j_i^j 

^^ U . ,.jll (jjlj^l J^^J-£3 ^^* * '\jj ' ^"j " ^ *J '-^ ' ^ ' * (Jl^^J^^lj jL>iJ1 ^ ..^l^llj 

ji (j-LJjJJjJJI *L<jij|j_ll JL>.| j>^ i"i t <_jLjS (j^J .djiajaLc, Sjjlis (jLai»-3 (JlLo 

(jljjju 1578 JljOjsJI (j^jjmmLiii (jjLjjJjI (Magdeburg) pj^jLcLa lJlSjjjI 
(jL>- jJI)) jji (_gJJI i_jj JlxU ^>jILo (—flj^ju (»Ji^ « jjJljsJI i—ujiiu (_jjjjk V j_iS JG » 

SJLJtJ jiiSl jjjjJilILi ■'■ • ' ^ J (_gjJlj i4iJI sL^-J aLoI i_*^jJIj dJUill tcjIj^u 
liLIj lj_U3jLc. (j_Jj^VI (3^J .(((_jlr '^1 t_gjl <1 I iitl ^ ' '-^ I ^ 1 1 J-Siilj (2>^l I nil 
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cjIjI I ri II (jLa I ji u -^11 jjL>.j (j-* <iilj^ CjLjJJJi,l c^jIS lil «IJI)) ".ja^jii 

i—ilnS)) (_y3 j-^isJ C>*-l ^-ujua (_gl jl) (_yJLfc i_jjJlo jj^jt^l ij::*-^^ aJI^I (jl 
(Zu of (jJ jj J^^ (Wu) (jj) dJUl Sjjjji^ (3^lj^ i(_yJLL»-iiJI (((jlj i^J-A JJ^^I 
^j'i/l (j^ (_yJLA t_j JLo cjl^pSI Lol . J^LjII Jj^ 1 057 aLc: (_y^ dil J (jl^ yin) 
' ^ J ... II jj_c (jj,j_ijj^^ <ijuai] lj_ujiflj jjlS LxJ^ I J^i-jJ,l JlJU 66 (»i-C (_y3 

jjjjjJLojjjJI jLjkLi 1066 j»Lc (jSj .4JLalS <iJuji (jjjjLill 3_>^ "^' " c?-^ lS'-*^' 
lj_jjj Vjji (jii 1 J I ri-». (jl^ (-jjjUl IJLA (jl Lijj -J,,-!!-* i-^j-I. L?j^' *-^>^ 

(_}^ (j_* i^^IUSLiI j3-^ i-« (j3-<-*-« Jl (JS t"i t 9-j.Ljj^ )t.j?E_tu «LjL^ La 45j_4-a . Uj ^ . .. t 
(_^j si Iff 1.1 (j-aj-ll liLlJ ' ^ -> '-^ (J'^^^l (jr^ t-jjiil ^j JlSj .TcjLflJI j^LlIj 

(Gioto) >i>i^ J^L^ 1 301 aLc (_y^j ( The Bayeux Tapestry) t_gj" . n tLS ^jjLi 

<iL>-jlj l(_jJL<k l—UJii JJ>-I I JJ J l'^ iJIjJJlJsJI (_jJL3|^I j<U-ujJI (_j I ri I llj^ jL>-i J-ikj 

aLc (_y^ J.4I3 i_gJJI >:iJ^I i_xjjj,l Lai .7c_ujiil J^LjI 1 (j I iij (_^l Sjjj-ilJI (_y^ 
(j'i/ iLijijjl (_^ t_LX:jJI jLiil Jl^ '(jt^Lj* t_jjj, lij^' Sjij-c: o^-^J 1466 

i_jJL^ i^\ (_fl^j ji^ iCjLiJJJ,! i^-uij^ i^jJI I'iill (J3^ iy I^^Li- (j^ j-a-j . nil 
5j:jU:t — :;tl ^_^ |j3 l^ji^^l j^a l^l^,jjj-!' i^JI^'i/l 

J ■~" '- X—l\ I ri llj j_<ii.C (jjjjLcuJI (J.<_1J_SJI (_yi (jjljjLJI ujj cp^i 

L-flJ-iDJ J_^ ^>-^ "-^l * '-4:* •-* ^^^-*" LT^i '-'-"J.>4^ 7r w r^ t (jJJJ-J (_7-^J it-llLu JlIu 

jj_p3 L^_lSLJj i((j.jtjJI (_y^ i-l!I ti iii^l^)) «LiiiJI (_y^ x^joj L^JLi oLuJll 

l(»J_l_ifc J-LjLjJ (j-^J . (J II <1 i"i II (2>^ LjuIj JutLjJ L^UJI (j3 (J IIP I'lll "J '^ ' 

3j.£LiJl .i_piVl ^ J^ .cjVUJI (>a j.^1 <> jjuilll ^>12*JI i>v>II 
pt^Ml (e^LLJI jl ^^\ i^f) 4^*IU1 L>UJI Jiu: cijL^ai ol ^L^l 

(_y^ aHj i_^ JJI r'jIjJLlI ij-a pj_i i_Jj-<-u i"i I imI L^li i_x£ljSLII (jlj i<i;LjSjSjl 
djjijjdil (_y^ Lillia (jl£ Lajj^ (IAJtH ,_, ''^ "'j •f'.^?-'^' <j^ (Jj^Lill ^LiiaAll 
(SJlLs L^j^ j3'^ f*-! (j7-^' CT^'-i-^' (j-* JtA^' ti— ij's I iihll «Lc.l^pi>-l (Jj^J i4j^lilJI 

(jj/Lxjaj L&ul LulLoj 1^1 1 III! (_y3 <JiiLiJJJ,l (2>^ 5jij.j>J,l (j\j(JLi QjvLi aj-lII 
diLjJjlil (jl ijJLSj '3^-JJ o'-^ dJLJu i(jj^-u /t'imi III J^j . i-L! L^JV u J < i"ij <iijL>- 
J^ Oj-x^^ jU . ..J I (jlS 10 11 11"^ i '-'^_5^ (j (f^ t-iljj?tlij Jl (_^j 2I (j_a t_$'^ Ct^^"^ 
(jl : I i>ijl (JJ^JJ JL^ -(J^j (j-a t^>^l L^JI J-a J oiill (j-a Jjui L^JcSLIj i 'j>^ 
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4JV 4I1jLl1I jijjaJjlS Sj-J-V vIJLjJjJll tjl OJ ' '-^J 0:J'JJ' dJLUji Ij-JJ^ "^ "^J 

Lta >i^l InrioMi ^ Uj-cb ^ ^ I"" iTjLJ Jll CLu\^ U liil ji5 >«'^' O^ 3^ 
jjLJo L^LJo iCjLj_iJJ,I (ji Lxiajl j.^Iilj .«<iajujl a^js-lII (j-« Luilj^ oLSijj 

pjj iCjLjJJJi,! (_gi i(_y^» ■.(__>.^ij » ^a J'C I'll t cjIjIjla (_y3 ijJjjalu (_j^ljSL!l 

CjLj_lJ_a (jl due-i-Iajf Cjul i ri->- I 707 (»1-C ^_y^ (j;j_5c_J jjl ^^1 (jJuk Jijj^jl 

76^4\j^\JsiajUu<i n, r\ i-uj^ \j\j^ CLu\£ 1 682 j ,1607 .1531 ^\^] 

aLxM i^ >Lt^ J jt-^ JLSj . 1758 aLc (_yi t_LJJLll . I Jlj* 5jijj_1 i-uJJ i3_ujj 
(jy^ ^J J J '-^ (_JJ-I ^j'il ,>.a J , , ,. 4jSj_a (Jj^ LajUfc TT J I .o I J n_gj I'lijil tcjjLlII (_y^ 

.l986^Li 

Jj^jll «.UI J-J-*^ (jLs ijliill iJ;U-<-u (.yi^J -"i^ L7^ J-H^ •■^■^ LJ-'l >li:J o' 
, u->^Vj . LuJ.>- 4j ^ 1 u , ^ I j_jji_i^ (_jj Jla j_uG (_jJI 1_JJJ>J LLlLa. T'iP^' _J^ (j^ 

tful "JSl^" I rial) 5tjj jGJu LfcsLa Jiiflj L^l j (__>Ioj'ii I (jl Liiajl i ^"^ ij , 4jj^^l 
JjjjJI jajj joJ I jLs . . 3^L>- (_>^jl i_^\ fJ^stHj (_jJL1Iuj (jjitLllj jLiiaiJI i_^i^ 

.«3_jL^_(JI (_yi TT i"i"tj ijlj o"i II u (__j.iiaLuj (_ajjj, L^JLa r-jLiJI (j-« (JjIj-cuJLi 

jJLi-O-a CjI j (_^-*^ «L_j_L<3j'^l 5j_SLj1 Cj LLi-LJ^e-a (jl (j-lia-1 (j^ tlP-^rH tl)' J^-^^ 
, I j J I ^ ■t'^ ^ ■ ""' CjLjJjJ,! j|j_o (jl VI 4_(SL4jO I". I inl I jj'a SLpJIj i(_jjjJLa 

: JLs LoJlJI^ 3 i^aUJI SjJLpJI iSjlSLal ijJo-j (_y^ liilj ,j^ JjuI (_yJI t_ukij 

(^^ (jT^' CjLaJ jiil (j^ 4 J I im'jj ^jj '^ ' (_yjG 7"'jj'^' o' "^JJ^ (j^ M ,>.a (jial)) 

SjvUJI (j^ dluiU , I :..U_,^tl j-^ll ^ i43jj5jjla jii^'l^lj ijJlj^'!^! *j.j>JI 

.« LbjJ sLuio^l (_p SLl>- J tj'i I ii" (jl (J^l (j-o L^J-IJ Mjj/UI 

7c_o^Lo ^^ * ' (j-\_i La ^Lj1_4j j_LCjji (»Lj-!j (_jSLL1!I Jl»-j 1868 (»Lc (_y^ 
5jLo j_Lcj_<fc J-^j Jl^j .(_j_LLiIj'2l jl ^ « J J '--> 1 1 j'-*-'' ' ''j'^j i—jjj,! ' ''ji^ 
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cjLjJJJi,l <_jLJiil (_yi '■^^_i ,3 ^ ^M tl ijiilj i I rrll (_y3j .LiiLiiJJ,! (_y^ 3jj '^'^ 
j-L^ij (5 jJlj (N) Cjj3^I Sjij (C) o^dAJ' ij-« '-iJj-ll (CN) (jrt^^LjJI 

(ji jtt^La ji^j .1910 aLc (_y3 (_yJLA I— jJla L-u'^ j^ jjlA' Ld^ij (_,lr ,__)l3j'^l 

•,^ La 1910 j»Li 

(jj i'l II -re-j Tr'jj'^'j (».iLS i_j_l JlJ,I ))J .(ijJjJil (SJajaJ 5_;.:UJ i_jjjJll Sjjajv)) 
jJjLaljil djJjJEj^ Lai (iiijjjjjjj (_j.3 icjj^ jj>-l i_jjjm lIj5'Li>-J)) ((ja^^Lji 

(_^ J^)) (Jj-pSj S-ai. ^H^i La-lj.^ LiiJuj JlIs i,jj/^L>Jl o^3^ ct^ (Examiner) 

Lai "^ «_^^JLj «uS (^^ I II ill jj_u_L>Jl))j (I St (jjj,! (j■^J>.^Lu.uJ Jmj /q o i n"" /cJ) 

jjjjLul JJ-* ^^^J^i^ ' » J i((«Li:>-LciD cL:*-^^ 4_»_u3Uj uLjuI 1^jl3^))J id LuL^e-a UjLc 
(Jjljejj ijLaji^l (_jJI ' « ' ^j uLajiaJI JL>-i))j (i(j-L>-jjlj i nil ^ j*^ ' ' QJJ < i"ij 
(jl (J-lS 3.^>.j_a Cj^Lia. CjJl^^ 1910 aLc (_y.3j .«i_iJJLl,l_l LiijLfc Jl .^"Vl 
^ 'I '^1 1 <_j^jj>JI (jjjt^uj jLajJI I JJJ . (j-Ajs-J-iLujiJu <ijjjj I ij I II t j<sJL«JI ^ j"'_' 
CjJLa-ji II U, i_u^ (jjt>-Lii (JlLa iljja (_jI<JI ' jLiJI (j-a 4jSI^I djiiS^lj ii_uJlxU 

.(_yjj'i/l 4jIL«JI t^>i>JI |_^ JLllII (^JjLi-a fj^ 
j_j_a3 .jj-*^^^^ Lt-Laj /_yjl 1^ o" I M a CjLujJ,L) ^j U" U ;^J) i imm (j-saJU (j'3-* ^ 

jlj .^KjJl SjLaUJ j-jLllI Yerkes u-uS^ jo-aj^s ^^s: ULL c^ 1957 aLc: 

jjjj (—fljL^I i"n I II i(J^I (j-a ji-LLa Cj^j (_y3 Ju-ajJ,! \jJt (_y3 Ijijjvj CxJS 
(_y^ 4-L>-\-L^ ^jt (_^i^ (J^ Cj^_*-£3 (_^*L>- clx.1 I nil t"iS I iiat LaJLt^J . jl^ o"i t iiU 
» _;l-^"" "^ (Jjk : <ili>-L3 .(ijj^jSLiaJI Jl>-| jsiSI (_j_i^.i)) "■(Jj.Sj JaJ^jfo j'C i n SJLv 
n"Mol_ij (_y3 Lui 4_L>-jL>. <12jJL>- (_y3 4iii>- -"j^' (j^a-i)) "^^ -ij-^ !tiJ3jL^LiJi.a 
(_j.3 <1jJI iljjJisj I jl liJbl jjfc i<l-» .>.! I S(_yjiiJlj . »i I III! i_^ La «(_yjli Jl>-jjj 
(jLa Laj_«^j .((.i^^vj-a 4JL3 4_l!I j I--' '"' (<sJ liilj i(_jj2llJEJ 4JL3 '-'J'^" ' "" Jai- 
, 4jfl)jJ 1 (J-^.>- ^^S^j-a (_^ 1 Ji^.>.j_a (j-u_jj (J-IaJ 1 dS 1 Ml ^_^ *^JJ-u 1 1 11"^ S^^ ' O"?"*^ 
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. MjIs Ldlujj cllSjs>- lil ^^JS>■] sLuioij «Q^L>- Lo^jso ^^J^ (ji *^''^" ' ""' cj-iLa 

(_^JlJ LijjLja. (_i_iiuli^l l_xJjuO »l I rill (_y3 ijJI jjl J^JJ tjl^ 4JI l-Sj^i Ljij 

«lI I". U Jl2^ I jjj 3 'j«'^' VI ijjj V jl^-jj i(Arend Roland) (jVjj-jojjl 
•d •, ^ j-^T jl , ,.A" , ,,l ^f,[s^ iJi>^ lJlSjj '^^J .i_jJ JlA (_jJI j '■-' ' J (jl£ l-^j 'i-Jl 
.« JL^vlj (J-J^ L<kjJa£ ?-^ 1^ J •»- l"t 5^ jjfc i_jjjJi,l (jl » <ili>-L3 Si_jJUI jji La 
.(( I_^^^^^ Ij'vl"'! jsiSI f^^lc^v ".(JjiLl <ijJU < ~ < J . ^ 1 1 ^L>- (<u (J^isi (_a3jj CjJL>-j 
iTjIjIjiil i>jak(jl VI (j.u.<uill J^^ S-LSr Ijl 1^1 Oljl J-a ^^Js: c_^ljSLll ijjj.jajj 

. jjIjjJI (j^ 5>j-«-« t^UJI (_^ jjijj V (jyJjVI SlAjiia . LoL^j 4-La-ljl<»l i-.injt 

4j-rljlitl tjj^ Sijjls ijZ^ (jj <" I n't (_^l I oji II Vj nJliLiijiil CjIjI Jla C^J 

(jj^jLaJI (_yjk cjLoJ JJil ijS^j !(_, I no I'lll aL^iIII (_^I ji^ (_yjk i_i^lj£LIIj . LaLx-1 

Lai Jl»-I LoLxj Alju^ALa^ i Lijj^ Ajj^\^ i_jS|jSJI CjIjI JLa (jj^ I jlij . JJljsJI 
3_LjtJLiJ_ifcl <2jIjI J_o t-t^ljilil C^15 ^ <ij| jjfc lill j (_y^ I .J I nil Sji>.VI (j^ 
^L>.l^ L^JLu Lu^ ^ I 1 U , ^ I iJlijL>.j jj>.VI ^ ^ * _■ 1 1 *_a I j ' >» « ■ xJoLSll LalxJ 
(_y^ (_j^lj^ 5Jl^ (_, I no Mill ^ I tA •, 1 1 J < , 1 I ^tJjLlII ^^ J^J:^ O^ ^Jj • ^^1 (»l 
,-. ^ \l ,^" d . U I ^ " ^ 4j-»-ljl itl CjIjI Jua CjI j Ci^\£ (_yjJI lililiS . (jjSIlII j^ia 
<-,u"al^j LliALij J-ia i4j^l J CjIjI JLo L^ ijjjl£(_ylll cdJj Lai . I j "■■-" vljj^jj 

(_ylll t_(5lj£LII i2jljljua(_yji ijJUJI t-c^l^SUI irjljljLo(jLa IjSLaj .sLLJI ^^ic 

^^_OJlII I /I , ^" > rt «ll>>^^ jlj ^" , ,.lj ,^^ rt \1 ,^"ll ^^ •^^. Utl ^ 1 ^" tVl I Ju^ ^^^ Cx>»J 
,^j_OJtJI (J_»ILiA tijjI^S d)LaJLi-£3 <:Q2_u_u ^ i no i"ill LLaLkiJJ 
t_(5ljSJI «ljj La A^Ua ^J (_, 1110 Mill Alii-ii! ijjusl'^l i_2jJaJI (_y^ J^^JJ 
jjjijj ii_jjJla SIjj (jLlLo (_iJI) (j^jij^ ct^ lSJ-^^*^ ''^ *>:^^ ^i>^'-^ '^•"^^ 

L-j-llxX\ JJ-JJJ .jJl-JJ-o SjLuji 3^j.jji (_5i^ '^i^-^ V 3^j.xjiJ (J no I'lll ij^^»- L^J^ 

. J-jvlj j-1^ J I j^ J^'sJ Lijia^ i-Lj SJSliLla 4£^ or jjjj 5j£[^ I ji" (_^jL«JI 
(j-S-Ij . jjjlj jl Jla JjJl>- j-i^ J-^ (jl Ja£ <ll (_3j I nj jaJ diLiJjJLl tf JUk I. ilr I 
«Loj^ (_y^ 4_uiL>JI (_y3 (_jjl3^j .'U '""^^ J'-* f*^?^ I ij I iij (jl LJLt>-| CjjLjaj 
<i_L3cijjL<kl CjIjIJla (_y^ I j "■■-" CjLaJjJi,l (j^ 3x.jjija^ '■'^^?^ t^'-^Wj CjLjJjJi,l 
4£.^^-o^>J.I jLtoi^ (_7^ lO~^' '"''jThi^ ij-Laj (jl Jjuj . ^j no Mill 3^:^6-1 cUt^jJca I Jl>- 

(_p 3j_o I j • "■-" Jl^>o (jl tiiijJj V L^JLa ii_>»-j jl n_gj"i Mill (j-o L^l^p^l I _ I J I 111 

(_gjl JlA (j^J La (jl£Lo (_r^^ . (_yL>-l jJI (_, 1110 Mill AUajJI J-=e-l ^ 3 7""' " LjJj^ dj^ 
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(j-a «UL3jLJji,l jljj,! (Jjijsoj .jJtjjjj pLajjVLi L^jlj-jv ijjj TtJ^lj t_gj" I'lill 

' ^1-^ JljJjsJIj jLJlII (j-« i-^LuiJ 'Ij I no i"ill tlJ^U l—SjJlJ (_^lj i(j no I'lll ^Jv 

jjLa 1 J Is jjjSJu LojLi^ o^-i 'jW^ *J-^ Cy j-*-*^' '-7^'-'^' '"'^ o'^ IjljvIj 

l_LJj_o 7c_jJ-aj LoJii^J . L^l j l_x£lj£jl (j^J 5^1 I nil jJi^ '_>:t^ tjj'Cj I n 4_Ljj 

cjLalj-jJI (jj3 (3^jClI,I (Jjjjiil tiili j_uj MJLa lojl Jla,j-* *j-^ lS' lt^ o^j'^' o-" 
i_jj^ i_jjJUI (jl n_2LLiJi,l ^L^J (_5-^ oj 1 3 ■^„' I— Sjj-u «Vjjfc (3^J • L^^'S I n (j^j 

.iJjlj_o (j-^ Cjul I n'>JI (j^j-XJ jiukj .l_xSlj£jl (j^J ijJjJtJJ <ij|j ij<ukj^ (j^ 

. a^:jcJJI ^SLLjj) (j^ ajLHI jjlj-II I j-ifc «U^ 
o^j'^' d' "^ '^3 • ^^1' (^' ^La-Lc i_x^ljSLILi ^ i U , ^" (_ajjj, (jiiLuJUl (jl 

^jAj I j'^l -^ Lt-'-'' .^Ij-ll H^<-^J ^W^^:ii^'j CjL^jJ,u I A .^a j >| ^tl I j« il"j 

i5j_uSjl Al t n"^ 2 I JJ-* ^>-^l c^-*^ ^jUlXx^] a\-hl>-2\ i^\ Lx-lJ .^ I no tlill ^LkaJjl 

Al I n-v^L! L4I0 ^H^i Sj-Lkj-caJI a1 I n-v^Ll lIiLoI jJaj^l liJLcji Q^Sj (jl Jj ^ii 

i_j_iJl^ (j_* *>i-*-'^ tULLia (j^ jo^LlII ^I lU ,^VI cjjcaj (jl jj 2j .Sj_Lj£LII 

^ \ U , ^ t LajL_Lcj . «L_Lj_u jLiLa (_p L»Jj_^ 5Jl>.Ij 5j_a Is ( n^JLi^ J^.>^ Lt^^ 

. I JL>- ajuuS «LjLx-i3| tijjLSeJ (jl (jS-4-1 i La ^j_o^ ji i t^jS_l ^^-lLud (_^Jlj1>- p t n"^ 

'jj "»■ .^ 11 ^j_a «Lu.u_uj ^j J ' ^ * U^SLa jl ^?-jSl a^Lx-£1jI fi 1 n'^JI (jlS l!il [jSJj 
3j_i>. (_, I n"t Sj^Ij Sjji>- jJlse^ ,d al lU ,^l (_JjJ IjLjtAjl CjJLaJ i— Sj 1 n'^ 
jLfl^ iLkjLs-l Jl Sj.A:>JI j>JUfc (Jjj-J liJlSILs-l 4_l1aC CjJl:>o joJ Laj .S^Jo-ilJI 
LlJLa i,__)i=j^l j_»^ (_yi ij^ti (_gl CjJjeJ V 4JI LlJJ .(j-^-LtuJI CjljLla (_yijJ 
7c_L_<jj aJl^J .(jli-ljJI (_, I no Mill AliaJjl (j^l >L<jj (_ylll oLSLjjSLII iJJLs-J 
(Jj^ /<sJlj_«JI I j_; ■> Cjj^J ct^' SjjLiJI jj '-^«tl (_yl^ sLajialj ^ 'I j •"■ j 1 ^^1 

^(j-^ i t nil CjljLiLa 

i_j^ljSLII <_j^l jjij jijLLi^ (j^ IjLo^l i(_,l-»-ljJI (_, I no Mill AUaJJI ^IjtJI j-j-<t»- 

^ Jj 1 °|J P'i?-^' CT^l XS-'^JJ '(*5^!^W 5'J^JiJ.I 5j-<kjJu ljJ>^J i(j no Mill (_yJI 

mij^ dijLc jl (("ijjloj^l » i_j£ljSL!l (_yji cdJjj . (JJJJ.4JJJ (jjjjjjs (jj^-LiL-iiJI 
L^_Li.ljj 3_j_L-3 I j^jl-^ • """ . J^l j\ j^'\ S^jJlj 3_ijl3j'i/l Ljj^ tuJiij (_ylll 
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La jlj^ (.T^ *j'j-^'j » J I ^ 1 1 L^la J a" i nlj i(j n o I'lll J^^ Jj'^ ^-4^ Lr^3 
. «Lu_u jLlw 6 ,4 3^?e-J t ol^SJl fuu^^- j-*^ ^*-^^i5 * J U-,^-*' lO ^ ' '^" ' ' J* -^ * 

(Ji-JJ (j^ j'i/^' S^J^ jj'^?-^ O' '-"J . (_, I no i"itl a\ ]r\'<\\ j^^\ TcJjLlII (_y3 

CjLj_o^j aj j 1 (j llj (j^^jijJio^JI (j^ Ijjjlr I (_y^ SjUJII hJjjSLII (oJl^jiJI (_yjk 
(Jj_i 2j .slilj A^jjj^alj (jliuJil^ i(j-L».jjJLi4JLj djLjjIiJil CjIjUlII jjjs jJLi^i 
^JLA^ .^l^*^! 5jJuLj_a A5^ (j-« LilJ-a ^^^1 0_3^ "-^L? ***-"-*-^ 1 ^jU . ,. Ljj^ 

^L3 t_gj " i"i li I ^^ (_y3 i—AjjS ji i_J jua ' ''-' ^ • " I jlj , Lu^ji jJlLa (_>^jl i— aJ'il 
til! j jo^jjj . A^jJLlI (_y3 Cj^J^ jLcuSLiI Jj.^»-a (Jj SjjiUi 5jji>- CjjJ.>- )«-^jI<J 

1 2 jj-«J^i (j-* *:LAJJ_a 5j-u^ ^ rt J T;n ' rt ^j;^"i t fi oU 1^2 ij^ '1 1 fill Cjlji-LLa ^_^1 J^JLJ 
. Ay\ .^>^tl j^-^ljlj"a sUSj-a sUaLjjj i-jjS (j^ L^-l-a «Lcujii- '"• '^-»a JiSj i '_><-2 

^^jlSJI >jjtl!l Jljso (_aj.uL3 4K i_j 1110 i'TiII ^liaJJI i_aLij^l (<uj 1-ajLi^.j 

.iIjLjSjjSJIj 
<ijjj_a (_yjij J 1 ^^1 (j-* '-r'i^^' S-^W^' Lsr^ ijJis>- i_aVl Sjjfu^ .J^"-" --^^i 

* <l '^ ^ 'I fj^ iij_>.j_a ^^_A:>J| ^JLA ^ lA * ^ j .^^^j'^l ^j-* * IjS t nrill fiUsL-u^ 

/<s-3-^Lj (j-o J oiill (_^L4JJI (jjS[jJI (j-oj (_yJI L^itJjlj -i>»J_3 .4jJL«JI Sj^ oiill 
L^lja (_p jJaS JiJJ-J 5jji>- lJiJI J-=e-l liJLLiiJ .i_A|^SJ| (j^J S^LuJil (j^LSJVl 

jjLsJI ' " • '-^ '' (_^l (j^slj^l cjLajjiiA (j-* '-^t'j SJjS^I cjuLciajji!! L^j-^tc 

LjJj^ (_gjLjlJ (JjjLAJ <"'K .""t Ji^ OJ^ O' ' . ' T'J J 1 '' ^ ^ Ttiajj/ i_^i^ jJl>J\ (ji 

(jl Lji-ij .(_jj^lj Sj_fl.>- (j^ 4 i I II (_iJi <i.j_o (_gl id_uji 10=10 /d—Ljji 10 
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aLi^ ^i5>^ d-U-O (_iJl <ilo (j-* lJ->^' *>-^ LT^ J I U", iVI Jjii>J,| (j-«^ l(j^ i I rill 

^ I 1 U , ^ I (j-\_i 4 i I II i_aVl 5j_Ju.c j^»-i j-kali-b (jl 1 nlr (jj^ '-^i/^ ij-«-2JI 

(jLs i3 ii II (_iJ? 30 jl 20 J i~'\ lIxjJl^s. I Jl^vIj jJLajJj^ 3^ L<kj-laS jJLJIj 
. 5-Ljj^ S"i1l CjIjI I ii-tJl a'jJti x_a ^^Ijjj i__^j^\ f_j\c- Sj^IjJ,! JLox.1 

<_ilJT <ijj3 (J-J-3 Sj fl <i U (_^LlL!I i^Ji:»-l u^ J-0-^' C7^ Jj-*^ Ui^"'^^ ^<uij 
'J 0^11 ^j_a ^ 1 . >> 1 1 ^j_j_c «.^^.j>iJ1 ^j_* ' * '^" «Luj-^ *^^-*hJ^ ^ J 1^ ^ \4 jtj i«Lu_u 
I JUfc (j>^ U' f-^>^ U^^ "^ ll>^J .(J IIP I'ltl djuil ^fl(j nr I (_y^ x_«Jj SLa^j 
JjJls- (_y^ jji «Lcj^j JLiia-La .SiuJijsJI 4jieJjLlII 3_Loj'^l f_jJS (lSj CjJljsJI 

(•ijjjj) (jl^^j^j>- 25tLijiA (.3-^ ■.5jij.j>J,l (j\j(JLi (^jlaj^l (j-« J-Aj-ii j-«-2JI (_5i^ 
^_^ JUlj L<u^ jJj?ej_u ^_^jt_j_ilD J-i^ ^ijr^ ij^ Cr-'^J <^ i n o"v jijj I I 78 aL^ tj-« 

3^JJjJll It^ljJ,! Jl>-| Loj_4.C J-p-»J l_gjJlj n_gjjILllS j_y^ (JJjL3j_L>- CjLlI^jv 

^ J '^ -> •"■ cj^LiLLa ^^j^l (ji jjLj cdJij d-j^LSillj "ijjjiLujJl cj|jL>-'iil jj^ 

(_y^ «L^ Jl^j icdJi (_j 1 r Ij «i I ii'^ij iSj-aill Sjiaj^ Ijji^l (^JJJI 'j j •'^■11 J_a 

: (_jjj La ullLJj:>JI ojui 

i-.^IU'ilj i(j-< 1 11^ ^1 ^\r '^1 (jj-^' (3-^1 SLaij ij3j-^' Lj-'l tlr^^ oLJ^ 
1 <lTr°lj IjLj CtSJ^J , jl ^ ,':. iVI jjl£La (_y3 ^ U . ..jll ^ U^'tl (j-« "^Li^Hio 4 U i"i 

. i^j-J jILiK oLj-Aj j-ij^ (j^ > l-=^ L«-« I JL». 
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Jj^J (^"'^^ ' . ' .1 ' ".' VLtS (j-ujj j-jiiJ I (_y^ (J^GJLs .(j^l fj,-'^ ^^J-* 5jji:>JI 
"^l-a- I II (_gJJI I ^ . -^ J 1 1 jj^ (^J • Ij.i I lit l(jK Ml f_j\r SikaUtA J'3^ "^ (j-^-ujJI 

5_i2lj_l,l 4_jJI J J Mi't |_5JJI j-ii!! (j^ f-LLill dili jL>o tjl (^SUj (jjlaj-L>. 

»1 «1 iiiLj (_, I II La ijlim (J J J 1 11 (_,-J-C I L^_La jSjJl ij_4_Sjl (_5-Lc j-ijsJI 

ajLSj ^ji j a "»■ u j2>j^-4-i (j'^->- ijy^ o^_^ *^y-i^J *(_>"-5^*Ti-LH-3^J 'o "J '"'" ' "JJ 
^j .tiili Jjiij V SJlILJI L^UtJ t-xj-uij .UjU:^tl ^^jLa ij^Sll j^ J^tlil 

sLciiAll (j-o A^LaJI jLiJLllS ijjuu^l 4jlILJI liJjLtitl (Jjj^j (^j't'i (j^jJI Jjlj-a 

J ^1' ^_^I^ LfluJL>- ^^-jjG -i_>>-J C^-*-*^ ' J '-^ *^ I ' -'_5-^J 

. (_gj_j^ILil£ (jLjij L^jJI jLioi (_yjJl L^li ^ ^U'l I ^^^ Sjju Ja^Lai- 3 "J I--' ' " 

(_j_Lc 3j-*"' 'J^-S-S 4J3L4JO j<ij|j.j>Jj I ij I III! IjL^J -tjls I iilu (JjjfcLa I j ' >> « ' 

. 1600 ^aLc (^ iijjUJI 
(Calame) «U_aVL^ «I_oJlJ3 j-lj^i-UJI I Jlj* x_a /OJcuiJJ jji-I JjJj liJllAj 

4JL3 i^jJLc S'^j '"'J o^tl ■ ^ ,11-v. ^ 1 U , ^ J LajiitS . (MulhoUand) jJV^j^j 
diLiJLi jJI ojuk Ji^itJ I alUlt SjL^J (jr^J • ^^_ift <_! jjjGj j-p.'i/l I jui JjiJcJ 
<:L<JlljJ (2jS.4-1J .d_uj/ 800 J^:*-! (j-C (J^ S^P^ (.7^ (J-^ Ci^3 iLll\j\yiit2\ jl 

jIjj (jlij .jj_lL!I djLjil (jjjlSL«jl cjLlISj 4i3Lj/^ (jLi>-jJI jl jl^^jiVI \jjt 

Lj|j_a j_«_2JI (j_a (j^Lal SjLc (_y^ l^jLxisj Ji^ j 1 ^11 cr^ 'j^}-" llh?'-*-'' >'>:'' 

j^yaj 2I jj-« * ^'-^ J^rr p' * '"' ^ ' '-^ ' ^ * LaJLuLS . j^^-jlll Cj\ 1 iiSL>J i-_3jjtj «Lx-idL>. 

.3_lILc. 4SJlJ I.I ii-!ej (ji (2>^L<u '^LjIj iULii (j-"j o'-^ '^ i'"~ (J ii's » ijj Slj-lLi 
' ^ *- ij I jt 3-^ ^^-4-^1 ^ji CjI^ i ( II jJ^L>. CjJlAj (_7^i CjL_uLLiJl ^ JLA I " . A ,".Sj 
j^^ej (Amplitude) L&l j_oj iiJlilj i 1 h Cj^Lj j^»-J L&l JL».I (j-oj J-Ijj CjL».j^ 
j<j_<-uLj SI <i I iiU 5jji:>JI (jl slijLflJI 5^^£lill x_a /aj- 1 n m j-al Ijtjfcj ijLLol 4j^ij 
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.4_uj/ (_iJl ijji (J^l (Jj£ I " . K i" "t J-iJ^ jjIjj^^ 

TCJjLlII (_5i^ J ' ^"' '^"' (*-' '^J'^' I'll A lU.^VI ^Lj jjiji jj ilj_jjjjl fj£s 

^ , U :; "a X-JLa bjLc ^jl 5_LjL2JI S.1lSj.JI j^Sllj .(_,,, igMi!! jiUiii] jiLJil 
Lfcl Jl^I t^l>0 (jPJI j-fljJI liUj Ltli^V I jlj . I '\'? J 1^11 ,^r^ cj jjcj 

JLj_«j jjl * j^"" ""' ij-«-5JI CjLSjIs l-jS\jZ1 ^£js>-^\ Cj I jjIiJJi I J n_fjj>- Vl (3^^ 
^jjj ojJi^. aJLSj Lhjj (_j^I I'll'il ,>.jAllj CjLoI Jiiaj-aVI CjI Jl>-I )«-JL0 JjJLso 

^ ^ 3 .' ' T"" O^j'^' .-.^ I U" , ,.l 1 ^j'^'a oLoljiIaj^VI (j-o 1 J^ J-f:^' JJlaJI I Jl^J 
CjLjJjJ,! j-^Lij J j "a SSjjjJI " '' j ; (jlaj'^l (_, Ir ijJjLLill J ii-»- tJjS^ liUj 

(J rijt StjK I ritLi 3JjjiLo i_i^lj£Li ^ 1 U , ^" Vl L^ Jji^a'^l (j-« 'iJi *— 'W^^ii^'j 

j_uG (2^ 'Lx^LiJI jji:>JI (ji jji (J.<iIl:>J,l Jlx>-^I j ^ • ...^"tlj , Ijjij lj-«i liJJj 

LiS (.3-2-JJ L^jSL! 'J 1 ''^^J (__>l3j'^l (j-* ij^ (.7^ 'I J I ri ill (jjiiULl CjJlJSO ^I 1 u ,^VI 

l_<j_Lu IJl>- 5j-:JJ^ '^-'-"j '-^'_>'-^J «i-« "^J 'l-i^ «lj-<k V (_gjjl J 1 i^ 1 1 (j^ (.3-* 

(j-y5^ (J^^^ *j-^^ L^JSLIj iIjl>. 3.LlLij jjil^Ja (_yji iJLi^JI Qi^J i3-lLojJI 

(j-C <:L<t^l_iJI Sj J jS II j-ijsJI (_5-J->- l-ol-4-i (Jj^-^ (j' Cy^ ' ' " ^^ '— ''jUi-^ _3' 

.CjLaLtUi^VI 
^ I 1 U , ^ I tIj|j_uLjS £Ll»-jL>- CjLlLa^ ii-jSjS jI j-j^a (_gl Ttlajji (_5i^ '^J^ 
(jj'v"! I iij .4_iji3j'2l Cjlj^lS <iji>-|j '"'Ijl-i^j i«Li tLUiflJI (j-« S-ojLill ^1 I rr-val 
IJl^ cL^jiaj CjLlLx^J i4jjISj^I CjljLsjijVlS ijLiyjuj <tjjjlS Cjlj.»-I liJLufc 
(2>C ALC i_jl^;v Jl»-JJ Vj d -» U . Ml l^jv 3Jjji:>J,| (J^jJI iJllLj^laJv ^ I 1 U , ^ I S 

^Vl (_yji 4xLi.ljJI uuLlUaJI j»I AjjvjUJI uuLLwiJI tr^l^ lil U^ JIJ^I 

5j^)i[lllj SjjLlII lilil Ji^'i/I a! SjjLlII (jSJj 4.fljJjLll iiljLa-^l (oSLalJ Jjij I Ij^'Lj 
(_y^ 5jiajjjiJi,l (_yji 4x».jL>JI 4jjjl£LII Jlilj.a.'^l (jl Lajor Jj^l (3$U-i ?ljL». 
Lai .ilJajJI ijixljJI oLlUjlII jI CjI Jo-'i/l (_p=j'!^l ^"a j l-^j ■ ■■" LaIu j-<j^l 
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(Jj-a-iJJJ 1 1 j '^ ' .-il ^ \l ,^"ll CjJi:>o La LJLc,J . A2jLis'x^ SJjLlLa Cjljl Juo (_y3 

«U^j>-LL3 jjfc dii iSj^gSJI Al^^j^tS . 5jLl»_J1 ^I^jlJI ^j-* ■ *■ '-^ '"■ Lii>.LLa Cju^jijjui 
La] , jLjJljI »-l)ljii ^ "a- "^ Lr^l J '^ * Lt-^ 1^ fr "^ j * '^ * ■ * '-^ '^ aJL^ 5j-uS 

(j^ 4 J I iij'tj ^jj '^ ' 5Jjj I iiU (_y^ CjLiJJJil jl cjLjSLj^SL!! (j-« 2j_u£jI » u^tl 

Cj1_j.SLj5AJI aIJ-^*- (jj^ 0' (J-*-'^'i5 •'-T^lj^l T'J ' " (.3-^ <iIujL:>JI jji:>JI 
i_jSjS «LuiL>- ^^G I ij I II I Q^£[jJI (j-o (JjS I'l'itl Jji^ (jy^ i—xiji <ij^ i«_LO LJlSLo 
«Li^ CjJl^v i_jSj£J j_3J.xJll ALLa:>JI (J3^ o' O^-^*^ J' '-r'i^^' (3^^-**^' iSj' '""^^ 
y Q^j^\ *l_«_Lc (j-« 1 J-^>-l (j'^ (JjiaJtA J-i^ 3^^ tlili O^J -Ct-*'-^ J'^?-^' 

si oUtI s Vjji 3^jjLA aJl^ (jl£ (jlj i«Gli ' ^ "■ 'j (jl i_j£jSLI (3^L4J i—ijS i—Sjjij 

slj^^l Cjljjjjj^ ' '" ' j** . La JL>- (_jJI vIjLAjjSJI (»lj->- i_K»-j CjL21>- A j mi'i 
«G_t_La LaLLi>- (JIlx-1 Lx-ljJ ** tS^SJl IjLjfc (J^^^ Jj^ 1Jl>- ajuJut^l ^Jj ^tl 

(jjSj (ji jjk jj>-VI (JjJLill (JL<iIl>-Vlj .4_ujL>JI 5j^ 411^ j^ joJ 'l-JJ^ S^LxjtA 
jLa^I Jl>.| (j-o 3^jJL2i,l jljll (j^j f-«^><J CLu\h (jjljJ 3JL>. (_y3 slj^'i/l a'jJt 

,i_i^j.SLII jj>. j_yi lU ii I ii"t (jyjJI jljJll cTVJ Jlii' Jjj Ml (j^ 'o^-y-^ 'ij^j 

(jjAj jl£[jj ilj_L>-I I" Ml Mi'iSl iJliLiL*- LxiaJi (J^3^'jJ'J L$j"' '''' ^ ^ ij^^^ '^J^J 

J-jj^JLcc ^ ... A : II I . _. . U II cLflJJJ, 1950 aLc (_y^ J Ml "t (—iLl^ f*-^j 
l-ujL>. ojLaj iSj~ '~ " ^ ' 1-^ ' ^ ^ (ji ((i_jSIjSJI aIjlLsj^I)) j<u-uLi (_,'C i h'^jSLlLl^ 

«djS li I La Loj^ (ji (— flJJJ,! 7-^p^lj . SjjijJI (_jIL>-j (J^vj (j-o i_jS|jSJI i"i1o mi 
^ . (^^"i MiU t tS^ «La^Iia_La ^_^ L« (Js mi 1 tJjSj J^ tl)^ Lu JL« ^1 mi tcLuS^S 
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5jl^ ^ ^ ". 1 1 J ij_jJLi.|jJI ^ I no I'lill iiUajJI ^:aj I-jj>2j 3 i I II 3500 (Jj^ ijijs-^ 

j_2^LLa_il cjjjl»- i_^ I I J I li" cdJi (jl Lj^aji (JLSj ■ pj I lij (j-« j-^Lj o'jj'^' 
J ii'ii III i_jjjJ,l Ijijk (ji ^c . "°'j'^j^j°' jj '^"j i-ii'ii ,>.j^tij (j^sijjii jjjLjii 

(JIjjIj cUji jIjLo (_y3 (—x^ljSJI (j^j SjiitU SjJjLlLJI 3jjiill ajjt Sjj/jLxjO Jju 

.-.I ^1 lU.^VI ij^i^J^ ijjjL^jlxj V (jjj'slrilLa . J-i^LllLi ^llaU. jK^'l^l tfjUk 
L^ljl JLo (jjjLio (jjiiUb i_j£ljSL!l A^ja.>- J j I--'" (jl Jj-r" I ii_l 4JI J^so (_, i no I'lll 

^IjLa i_jSIjSjI cjj.^J3l I jlj . L^ji-a i_j^ V ii>-jjJ Sj-iij^ jSjiJi^ tjjS" I II L^J'^ 
JLtljvl (jl 3 ij j • " ; , U ^ M "i i_aj I ii"*^ ijLJLlI (j^ '■^'j'-^ lS' L^jjiLS i _. i n-*- 
^LUiSj i3jLiil Jjl'°i jji 3 i I II i_aVI 3j(jiij J^ (_p=j'^l «_o La (_jjjl, ^ \l .^".tl 

J ^ ^ a j_Aj i^jjLjLj,1j J J "»■ , ^ 1 1 ^j_a ^j_S_a 5^^_AjJ1 t tS^ tji-^ itiJjj i^j-C 

(ji ^ "C , ,. aj<^lja |__^^pjjj (_gjj| i(_gj" MiU i_jSj^ (_fljGj Lx-Lu (j\s>-jjju^u 

i_jSjS j I i—j juo j_o lilj . «i_Lo i_jSIj£ ji CjLiJ juo i_a Jl2j u,^ 3^LLs j jL-a^ 
(J-Jj (_gi liJLuk (jjijJj . Jjlj j-i^ (*_W^' Lr^ 3x.Liji 24 (Jjljlaj <1jju ij-a j3^ 

iAuLLM 3500 (J-^ .CjuLUajjillj (j^jlj-^l CjjJjv j-jIjj 5_^£La (tt^ JJ (_y:>-^^-t>- 
SjjfcjJI i_jSjS (_jJI J J i" "t (jJ>4JJI (j^ La J^T-J (j-a djsjjl^ i-il UjU-^ a 5 Jbj-jjj 

I Jlj* (jl (_,< I II "■^j^L.Li-a 4_L^ JLl i^JJI (j-aj-ll Jj^ La (_yJI j>«j ^jjIj (^a 

(jl (JS Ml i_jLj i(J_<iIl:>J,l (2>a (J-^_3 "-r^J-^ Cr-'l S"'-''-*-* (j-o (J->*^ i_jSjSjI 

• dlJIjj laSL&j .5jji)JI t_^j^ «U3 liJjjalj i^gJJI Lu>2j JaISLII (_gjj|jL!l 
jLSLaal ij-j-2j (_7SL!j . L^lj -^ -» ' ^" 4 i n . hJ^ joIjiJI (3^j • "L^ue-'-^ j^t^ L^JI 
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(_jJjLA ; <ll (jji^^Sj J j.j>J I ^1 .^^" . ..VI ^j^ jJjJ joJjlILs .(JjiJiJI I Jui (jj^ j'li '"ill 
Ai o"i 1^ Ji 1 jt-uo^-a jt-x^D^ ^1 ^jj>"i t ril 4_lJjX, CjjIS L<i^_a ifiLj-ustj.^ ^^^l ^l dJUii 
lj_al (J3^ (j' (1>^-*-' ''^''i>^' JtI^ J^^-^'^' (j.u.<U3 (jLs lji£L<kj iLikulj^ f*^^^'^ 

• SJljJljsJI 4j^jj>JI jK^I^I ' U. -..-,< j^... 
i_^jSLII LajLlIcLij , I j"."al".Cj 1 ^ -a- -^ j (__jl3j'^l SJj^ (j-^ SjjijJI i_^jSL! 
d_i_iij I jl_<u3 .(_pJj^l Cti-I OJ>^ 5JlJ(J Oj_iI^I JLIs i^j'i/l (_yJI t_J^'i/l 



5-qj>.lJ J ii-»- L^a£ 'J^j^ iJ-*J ^u 'II Mill (_yJI L^J-o M>^' '-4^'^ i_K'j'^' ij-" ^LlB 

J_Aj SL^_L^ i"i KLj j-iLsJI ali-i, (jl aI I L^ ^jjLjiaiJI aI ' ri-v'^l AjL-aj (j-C 
aLc (_y^ L*!! jj ^jijJLc. jji I— ij'C ' ril'ilLi SjjfcjJI (_yJI jJiaJ (__>.saitJo Jji (jl^ 

(ji j_i_LjJLc. ■ u ^Vj i7c_o^Lo (_gi (j-« l-ol-«-i (_^L>- (__>^j^ i_H-« i-^'jj 1 609 

(__>^^^ (_jj| (3t!^J ij^^ ij-* 3J^:aILo j-^illS djibjt^ jl^Iaj (_y^ j jl-^" SjjkjJI 

(_jjL>JI (_yJI iJj^jJI I . 1 r i (_y-2j LiL-L^vi jl.^""' (j^aJ "^ . ...-'"' I . J ' rillj ij-ol^ 

t_tJL>JI (_^l . I '^j? C^jJI 1. 1 r I (_y^j 'ij>*-^ iJLp-b iSj-ifcjJI (j^ (jAi^' 
(_p3j^l (jl SJjLaJI J 1^ ' 1 1 S j-^j Ltibj.^ (OX. J i_2LiiuI<SVI I jufcj . I j ' " (_gjL4iII 

ijjSl Sjj '^.'11 <-ll LljSLtulHj I iZj-X-ljus] ilj .(J fi'stll (jjijjj i(j no I'lll (J^^v JjJ^ 

Jl^S i(d_a^jJI (Jjj^LallJI j_u.<jj (_y3 L^jjl^ (_gl) L^;>.jjij "^J-^ I'.i i 'i'»oj 

iTi 1 < "°i Li5-« (Jjii3l (JjLflj (jl » u" . .." joJ L^jSLIj .SjjijJI ^^=-1 ALkilLiLi ' " . j -^ J 
LojLlxj .4.iLuSLll A^^iJLlI (j^ ^ '^j .' ^1-^* " <—jSjSJ\ \j~^ .^jiuliL diujS ' 'il" 

.<iA^aX (jr^ LcuSLjLLo (J no '"ill Jjia lO-" 'I "I I' I cr^ j' t-Lj^I (_y^ <ijJI jjijj 

. tial ''? "iSl (j-« d3J^ "^^ Lr^ Xm?-* (J'jl-* (*_Jt!-*^' eJ-it L-u^j2 d)^ 
»1 1 < II (j>i <; SjjkjJI i-^j^ (.3-^ *tj-^ lS' ^i5J ij-" (3^Lo-'^' f'"''^ t^-^J 
^_^ (^^j*^! (JlLa ..">!* ^'" ... rt ^j^ SjLix I ^"^ '-^ ' '■ tjl 3-1^ s^\J ''^'^ y-i f Ti ( n1 ^_^1 
d_ii_i-a_i (jl I ' «U" . ..I I jl njLiiuJI IJl^j (_jiLHjJI i_fj->- Ji^J .(_yJ^^^SJI J .^«ll 
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,((5j_Ajj1 ^jyl^ I n Mr t_^jl tjl Jt-tLaHj-ul Jl)) - 
"^' j'^"..." V I iU)) - 

.« JLpGJu itLil (j-O)) - 
.((iIJl>- djJajJI -»-jU , ,.tl c-jj jjt Loj , -^ U . ,.tl 
JLSj .4_l3 SLpJI J5^J r-LlujjiVI Ji^Jj L^ t_<SjSL!l I jut (_yi^ (Jrh^^J' '■J^ 

p 1 1 Ml j-4-1 La JlJul£ . 4-4±£il^ CjLbLui^ I ^ 'J * J ' ^ ■^" 4-^-L^ J £L<^-LaILuL^ ' 1^ J '-^ "^ * 

' ^jUll I JUfc 7"j',>yj . i—ajiaJu i_2jjij (jl^^ I jj^ T'j^ 0^3^ Lr^l J '"1" 'J 'LJLs 
jjjJJI (j_« ':LUijLJc_Lo CjljJjJi (_jJI (_yjjJi,l ^jjiai! 4_lIL«JI CjI JJijJL!! (j-« 

(_jj_i LiJI Lxjj .j-Ji^valj (_jJL2jjjJIj j-ij^alj jjiai-^lj 3jj'^'j '^T ' "■^'.'^^ 

(j_o j-J-SI >j_u3 Jl>-3J (lA-'j 'Lt^J-^' sj-iiaJI ' ''j'-^,' I— 3jJ>3 L^JLs (jl^al jsjLjfc 
(jjJJI Tj\-^ 4_jJL«JI CjljJ^pJI (_5-^ .olj-1 i_gJLll (— ajiaJI .j " J^* ' ■^^^ jojjtaJI 
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LoLc. 4jLjil ds>-jj 5j_ji-3l ojui *'jJJ (— ajiaJI (j-« (X) 4j m i nil 4jLji3l (OjjiS 
«Ll3 Jl>-3J (^ JJI j^VI i_2jJaJI (_^ |_^! iSjiaiitJil obji^pJI (_y^j . (Gamma) 
<-, A .~,.',K\ jt^j .(_ajiaJI (_y3 ?lj.jjj>JI Cjs^ tijuli^l jojjta Jljso j.x.>-3l Q^ill 
' ^'^ LLLi^Lj ^I^ 21 t^^"-^^ O^^^^ ijr^ jjjjL(aL>- 5jl^j_>- jj^jLj-fl-a Jt-L^D^ 5j_a jjj) 

c^^ a < M.Vi ' ^ ■':■<• jji (_>oU. J < ,-„ \ ijsjmi j^i>ji isUiij sjLtLsm 

(_ajlaJI cLfliiJLo JL>.jj^ s;lj_«j>JI Cjjso <ij<jli3l «ljj Loi • J^^ j's i"i t *Ij.a:>JI 

plj_il (_5-i* 2-j^jljJI cjLvjJkl (_yJI cjLtjii'al )«_L<t>-j jjjIjJI cjL>-jJ, x_<jiIjJI 

I .J I II tj . dJiiill (_y^ L^JS A JLa-" I n't J iSjjl I iTia 4jo iti L^j , ^ j , >. 1 1 ^j^ d ^ I", ^. ^ 
(JJ/J.2JI)) /<s_ijt2JI dJJjJ SuLa^j j_po Lujiia LLLj^l (_5i^ djiajij^m JjJljsJI 

.(_^jj,l sjjiaJI I rrjU j>^jj i^JJI «(.3-=>-3^ 
(j-o 9-^ f_j\c JliLo (2>^ cH-^ Cu^ i~i I iirji i-Sj I iiljiill (jl^ 1844 aLc f_^ 
jL£j .5jl_l«jJI i_x£Ij£jIj A^jaJJI i_xjS^ J Lli- La . Lulj LiAJtA ^ ^ j j S^jjiil 

jiS (j^ («-l (lA-'j • '-'^' '-'J J ' "j" (j^ (*'j-^^' oJ-A i_*jSj3 isjjLo (jl I Jlj jiia 
^1 1^.", ,.l ^< ^ » ^'li I ^ ,':."sl ^"^ i-Jj:, ,. i-<\t" ^Tj , ,. J-^j^l I Jui SLsj (_ji^ j^ 

j_i^LL»Jlj CjLjjJ.j>JL3 . 5 J_L«jJI Al I ii-v^U (_yjLuijSLII i_ijS^IlJI JLjJLajJ ' ^jUll 
i«j_iiaJI (j_a ^ ^ I " ^. ^ ul^i jl "J lih-ie-a CjIjj^ ^ -«" t d.AllL>J,l d_uLLftjSjl 
(j-o lS>^' (j-^^' (.3-^ l£>^^ LJLljvIj i(_yjjj,l ^ I iirill (_y^ LjLp-l tiilii f*-^ 

IJlJ>-Ij JJJJiI ' 1-^ -^ (ji J.^90 <—jS\^S^\ JL^vI ^^ ' ^^1-^ (J^ ljS-<kj I %jUll 

^j I'r^ ^^1 ,^" rtl ( , I , ,1 \ ^j '>* tl <:\_i^ JL^^u t_5'-^' ^^ 'j'-^ 'I (^^_(IaJl 5jj_uo (_p-4-i 

j_pL«JJ lU ■»■ (JS (jij -J-^l (oJLc tlj_A J-^ jJirOlill DjjiJ^ iJ^T^ (J no I'lll 
^ J "^ J ^ 1 '^ ' 5^La (JjJj ,oljjjl jt 1-1) Lu^.j>iJ 1 JJ-* O'^-*-* p3-l [j-« f'J ' ' ^ '•^ 
Sj^jJI i-^J^ (_y^ Sjj:>.jJll CjIjULII Pjj JJi:=tJ (j' ll>^^ Cj-'^Wj • W *>t!-*-^ 
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^^" ■! iJJJS CxjjlCjI (jl jjk (_j_uiujijj (JI^J "^ lS'-*-" J-*'^' lJ*^J .jj:a-<jJI 4 J I'li't 

. LLu-u Villa 
(_Jj_i (jl J(j I nil (j-a (jlSj iSjjJajJIj «m_i ljj.«JLo SjjijJI i—xSjS (jlS ^j 

slil jLie-il^l (_gl (j^ ' '' •'^■'^"' jsJ I Lj^jj 1920 aLc (_y3 QJ ' "L'J l_r^ Ja.i3_^ 
- I J -> ' ^ ' I j J _■ •"■ I_jSjAJI IjLjfc TcJajJI (jjSLj (_5^»-_3l i-X-« iSjjfcjJI (»3^ 3_J^ 

*La .-.Ij U a ^1 I ^'.C" Jl3 (jl^ 4K sUI (jLs (_yJLlILij i IJls- SjjLi Sj-p.'b/l 
. - 1 1 J U ^ 1 1 oj^jt (j-^J -sm jLie-J ^J'^J JajiaiJI r-jj-^j (j-*^ L^J (J-^ 

5j-j_aS CjLlxiS ^^^J * M t fi tj ,j-fljj «L2ia_La j^j:e_i-o <J i t ril i(j_alSjl ^^JTO. ^j-* 

7-^p^l jiia i^qIuj if_yj^j£ «Lo ^3^j jIjJLI sLiJuS < " . . I u" Jj T(_gjLc sLa 
cjIjLJuVI f_Ji£^ (jjjLbLA ilv^-'J •df^-*-* lSJt^-^'j -^-LH (.3-^ o^j'^' CT^l J-'^ lt-^' 
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a\ I ri-val iJ-«^>0 lO^' ^'J^^ 1— iLjJJii Ji:»-j3 (3^J • O^ij ^\"\\^ 3^liVI LllLLlJa^ 

I jijfc (ji ' ^ .':."CI jt2^ SjjfcjJI I— ^j5 (_yJI i^jjjlj i—ij'C I rill 1956 aLc (_y3 'L^-j 

5jlj.j>JI (_jJLc f«i I ri -V (j-C J ' ' ^ "' (_5-l-II tiJLbS SjjjjIj CjLvj^ '— ^ i-jSjSL!! 
I JL>- Ll>-L_u 5j_Ajj1 i S^ ■*■ '-^ ' '■ Q^^ ^jLtiuJ ^_^_S_Li:>J 1 CjLu J(l *L>. ^ . 1 Jl>. 

i_!j^'i/ 4_lII Jjj^^I ' • « ' ^_' (_^jdlj i^_yjii»JI TtiijjJI f_j\c < - . U _. ^ J i3.fljiiSlII 

(_jj-i UJi La Cj^j (_y3 Ij^ ij^^Juil (jjjjLiial A^j^ (jjij i*Lojl2JI (j^j .(^JLj^ 

(jJJjj .«Ll!I jjijj i_gJJI »(_, I'^ill (jjiA^ill (j-L«Jl 1^1 1 uj3 (_jjJI 3< i°iiVI ilaLji^ 
3_JlJ|jJ TcJj^ V L^i (*-^J (.3-^ 'o'^' Ct^ I— 3jlj-aJ (ji (2A.<JJJ i4 j<jjV-i 5^^^-3 

3_jJL>Jlj jj J 1 II ij\-i «_o.j>o (j-*lj-Il cj^^I (_y3j 3 -1 1 1-^ " 3ij^ (_y3 tLuio'^l 

CjLvjJII tiijj |_5jljljJI dJJiJI /<ik: (_y^j .SjijjiJI aLuo.'I^I x_o tjjiail VLta 
L-iSjS (j-a iJU jj ^ 1 U , ^" a ij^psjsl (_yl^ J^^j^ t_ijN I nil "iLsLiji^ SjjjjIjJI 

L<^L^J . 1— i-j-Ij "ij-il-i J^^j o^J^^ ^-*"'j-* 03^ o' ' ^ ' '^„' l5'-*J' SjjfcjJI 

cLsLojIIj Q^j^J I_A^_^»-j 5j_A^I ^j-j^ o^ iCjL>.^l jjl^lsl (j_* Jt!-^^' c>^^^=-* 
(jl Sj-ti-^l ^1 j ^ (j-S--«-i lS' '^-iW-^'j-'' '^La-J-il ^\j-^ (jT^l 3 J I nitL LaLjj 
7c_La_tuJI I JL& (ji^ (j^LosI ^^* ' (jSLJj .i_xSjSL!l Ttlajji (_jJI (Jj-ajj L^^pjaj 
(jSLaal iJjUfc (jLs 1(_jJLlIuj nIjL<kL>o VI ^«-j-«->- (_5-3 L^jJIaj (_yl^ (J-«-»J i—Sjjji 
7c_a^Lo djuLLo (J^i^ (j-*J •^i3:?-^'j-'' <JliL».jJi,l (_yJI '^ j i n >tu d.»jjLo jJ-j3 (_2jjj/ 

3j_ifcjjl i_xSjS (jl j.^iij . ajj-Xua iJ^S'- <ljljj J (j-*j (J-"W^J i_xSjSjl Ajj (J^Ia 

lJiL>JI (_yJI jjJiJ 4_(SL! I LljIojI Lojj 243 (_p 5jl>-Ij 5j^ (j no ."ill J^^*- jjJ^ 

(_, I n I'iill AUajJI (_y3 (_Jjji.'i/l (_^lj£LII J-J-o->- o'jj'^ (j^l-«-a oLsol (_y3 (_gl 
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<_jjJ(JI (_y3 SjjijJI i-^j^ (_,lr (jj '''"' (J "0 '''ill o'^ ii^JJ 3j»jlljj .(_yli.ljJI 

. L^_j_j_t_a ^_^-l^>- L^^^iis ^j-* "tJ-^^J ' La^ I I 8 4-^^ ^ " t n a (_^^^j_(IaJl ^_^ t *Ti-*-^J 

jj_jSLj LoJiJi^ ^ • "■-" '=l->-^l Lj^jj LlI j j '■-'_' SjjijJI i-jSjS (ji ijJLI j (j^ (a-A3 Ij 
i—i^j^ >l3jG (ji (j-o C<-"c5L«u ^jjioj'^l 4_ujL>JI q] «_oj . LLJI 3Jai '-r'>^' L^ 
(jSxJJ (3^ («-I i^JJJ (jl "^j (_p=j^lj 3jLl2j O'jJ-^ *>:H-5^ i-LljjallJI (_yJI SjjfcjJI 

(_aVI 3« '^ ' i-jSjSLII I jui j-<i^ oj^ d' (1)^^ ^^ I JiSLaj . 5x.j ' n t <jiijJl:>JI 

(_y3 Sj^^jJkl (_^jj>- al aI ' 'i-v'^l )«-J-«->- J-«-»^ "J-*^ OJ^ o' '^ "^J 1'^ '''' 4_Liji 

CJUj'C ' rill dlsLjJJ Lol SjjijJI l—X^jSLI 4JjI jIj JJ-i^ CT^ Jj .^--tt (jS^I 

3_j^j_o (_y^ Sjj;>.j^ ji ((jiaj'i/l (_y^ L4I a£.lj^ (_yl£. 3j^j^) ijj^ji 4jjIjIj 
(_yl£. Sj-iILa (JjVj J J ' ^ 1 1 jsJLA J j '^" . SjjijJI (J^^v JJJ'J lt^' 4jjj/jJi,l j-ujju 
jsJlj* JJl^ .(_i£j^Li 3_LjLxia£ a1 ' 'i-vf ^ I I U , ^ I j2^ Sji^LJI j.i:>JI J^^J 
(_y3 I-4I0 Ji^^jJ,! JJjJI (JjLxj I J^ 'V_* '^^^ Jri^3 ''^ *>:t^^' wH^ j-iij>JI 

1 ^"ul . ..J t lLoJj 5j_AJJl t o^S (jl tiiA^i^*- S^^IiSJl (J-* ct^J i4j^j_<j_^l ■ " « I * -^"j ' ' 

j-jOsI idaj -»- 1 a (J S i"i t d-La-Lb i_xSj£LII j-i>- (3^^ • ^^^ JtJ^^' i>j-<J-C jj^ 
jjJe-uoJI (j^ p^ -^l-?:^! (jr'l ^-^' 4jJL«JI ttU'iiII SjIj^ (jl (_yk: Jjj |_g jJI 
t_gj ' 'i"t (_5-lJI ((3J^:5=-«Ji,l» jl <iijjJI jljJklS SJjjla "ij-i-oj '— ''_>-'^ ij^i^ tS^'A? 

i (_j1j.j>J1 5jjLj;e_La 7c_Li_tuj1 4-lj" i n a t )Lxi2_A LlA Jl>.^j LptJjjLj t-l) L>-^jJtIiJ 1 

LiJjJ I I'J^ TT J I ri*^ (Jljjjej^ il1*jjIlII 4jjiajk pLajjl (_5i^ (j^Jj^ L^Lajjl JlJ_^ 

(j-SLI ij»j_LJ<JLj (j-jl ' '1 11 (_y^ Lol_4J LLaJtA (jl£ u,Lc LLoLoi jjVl i^j-i (j^=-ij 

djvjj jjl ."ijjLUiiill (JliLjSjJklj jljljJl dJoLj/^ Sj^ (Jj'^ < " ' li ''^I'lS 1 <ija^^La 
jjj,l_j_2Jl \_itjS\^ (_gjjjljjl cdjill joi^ 1 3T"''"' ' "^ Lt^' iSj-AjJl Ttlajj/ 5jljj>- 
4;>.jJ 900 /\ 3jj1o ia-jJ 480 (_yjfc ^jjLiiiiJl Sj^jil SJaLu^j JLiitl j-iLdl 

5j^ lj-> » ' '"it j-J^i 1^1 Lj_^ 1 I-^ « ' "-^ 90 J j'a ii_x^jSLIl \jjt TcJajj/ (_jlr (_g^j>Jl 

(_yi^ «m (jjj jl ''-'«'"--' (JjL«JJ I LLiisji ^J*. (_y3 4j JJI-ujJ (_g jJl ' U « ' >» 1 1 (j-« 

d J \\ .^^g «LjS^j_a * ^'•^"' ' '■" ijy^J • '—J ' '-^^^^ 1 7c_LiJ-u Cx>tJ J.>. 1 J ^p-a^ljS ^ ^ 
i5j^j_a_« ^^S" ^1 i ^J!e-i i5j_AJ-Jl 7t_Laj_u (_^i^ ^Lj^ls LLSj <d J 1 ( 'I ^^ 1 ■" ^1 
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(_gl 3_j|^ j-lIjJLc. JijvV jjl (jj I II Lo ITT I li" 2 L^jSjj i(_fljjiaJaJI J lii^al 
djijia I aIsLlm^ a1a[jJ\ jJJ i^'tt Cj V I Cj^JlJ-"ii III I jl_5 . ^ -» !--> • " (_5i^ Tc^^La 

5j.2jlaj SjIjj 5iL>-l Sjjjv VI^jvI juiLiuj (jl *^'-^" ' " ' UJLa .^j-^- . ,.a; ,11 ^^^ 

(_gl d_LjQjl f_^ jIa lilo ^^'^-i 7'ri>" Sx.jjji '^^H^ '">*■ (j-* 't4*JI ^ ^ .utt ^^ 

jljJil (jiLJ icujj^l ^ Ijl^ 3-Lj-1S v^Lui^ iiJLLaj (C^O) (jjjjXJI aj-cu^I 

.(J^jHu ^j ■''■■'- (j-« *>^ (j-* ij^' (j-^ >?^' ''■'^ (.7^ 5j^;»-jJ,l sLuljJijjfcjj^^LII 
(j,^ -»J . j^j_o (Jj_La_o (j_o (_j I II J ij J S i"i I <liJJ^ SjjijJI f^^i^ tjl (JV^J 

SjjLjJIj <i_L!L«JI AjjJLlI (_ji (.7^^ ''^ J jl-^-^ O"^ SjjijJI i_x^j£ (jl j.^Iij 

I^^Ha^LjS (j-ULjjji ^jej pLajjl (_5i^J i4_ujJkl (^j^JlII tcJojji (3_J^ (J"^ O'^^ (jt^ 
60 pLijjl (_jJI ■ I'-' _■ j ' LoJLi^j ijuJuLiS CjLjj^^ (j-* LilJ^ "-^J-Sj uLjjIo •^•^>^ 
l1uj_jSJ| ^^ 0^ i"«'j '-^^ * (j^IaL^e-a LuoiAjt Jlj^oj a^-lsuI (_^ ^ '■'•^* * t IjJLajHS 
JUlJI JL^^jj . Aj-iii! SJjSHI <Jl!Ljj^.j>JI j-jSi Uls^jji jlj <i"ii III x-aj ij£jX\ 

cuLSjL (j^ I jj>" Sljla cjLl^Sj (S O) c^j^-iSLII jjm'C! (_yJliLi (-ajjjill p- J!iUI 

O '"^ ■' f*^ '„' *— ^ri^^ V,?^!^' 3-3^ Ct^'^' Ct^I JJ'^ J-*J ^ , ^1 A ^. •, 1 1 ^jsJI 

^i£Liiko hjJLla j^^vjil *ULi 3-ulj Ji:»jjJ (j h o miII jj^ j^jLill ^-> ■ ■■■^"■tl 3^^ 

^ ^ ■*■"' *j J ^" ' " * ^ "" J cr^i ' ^ i*^"' * (_5Jjlj i(_^^j.jvl 5j_a CjJjjSJI ^^ 0^ 

JLuji^i (_5-iu (_jJI 4_uu Vj::eILo 5jlj.j>JI j-uQj djiiiijtll, I lIiLcLJjjVI (_y3 «Luu 

^^ 1 ^ L<jj|j j_Li_4J »i 1 iilLa .SjjjJI cdJjj ^LftSLoj ^Loj (S O) ijjj^_jSJI 
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^ J ' ^ ' ' JJ-* ^H-'^^ ^j fiS^ fjtj ^j^jj t fi'ie.a jjSwtoiJ «L^lliS jl J^ ,>-?^' (1>^J (*3tJ^ J' 

^ '^ **! I _M ri->-J ' -' ' j -^ I JLuai^ (jjkLo jJi^ i_*:>JI <l^lj (jjjjjj^ (_yjflJj^VI 
5LLi_i_« jjj_fl_>- ijy-^ ' J"^'-^ ' '■ ^_^^ j^)^*-**^' ^^* * tj- '-^ '-!>:iTi-^ LLt S -«VJ La 

■ijjj-a J4^ 3 J ',>^ ' S~i^ ij-* CjtLv Sj^ja.^ sLxii3 "ijSjJi dJSLILo uLSj 
(9) 

aLuJIj t/tuLoJIj i—kjiiSJI j^>>il ' ,' y ".' LolLa^ 

(jl i(Jjj_«_a J S i"i t La_»l3lj (jVI jJljjj .SjjIS i_jSj£ 3_iLI<ij SjjijJI (jl 

Li, (J-joLiSJIj (—ajiiSJI j_uQJI (j^ (_7jLJ ^ -»'-->' " (ji^ 4_lIL«JI SjIj^jsJI cjL>.jj 

,»_1qjjiJ| ^I J . ^" J i(_^jJil sjjiaJlj ^ j'al ^ .':.tl <ljji ^j^ ?"-'^J (j^ (jr^ Cr^' 

"Jj |M«1 I'ltl djlji^l (J ri'Cr JlJJIJ djLs ljt>- (ji-Liji i_jSjSJI IjUk tcJojji (jl L<1JJ 

j>jLji i-ij-j-j L^La j_ljSLi (J no I'lll (j^ -^j-jI Sj-ajJI (jl Lxj (j^j -I .^^^tl ^^\ 
^Ul jLjcjj (j_jjj,SLII jjiri^t i_y!i^ (jLa cdJi x_oj .1 ^jUtl (j^ (^j-i' tjj^l 



iUjial (_yj| d J I riitLj Ljjj^ (.3-" j'^ '"1,' (jL<^jjj L«-<k SjjijJI ^^ (_y^ 

* 1^ t fi"" (j3-^' *1^j_<i^>j1 Cjj>»j d * Mi*^! (j_a «u_ii2Jl «LuiSJ1 L»jj_^ (jjl^Iu ij^^l>- 

L_jJjlII sLaJaJI j^^ ^ ^" ij (_^JJI (J ri I'lll ^jjIo x_o ii—ajIiSJI ^^sJI I J-A TTJ"^ 

• \ S^Ui„ (_y^J l5jji)jl ^JV (j^ 

i_<-l1s (JSjIij 1 ''"'J*,' LJLSLo 4J5S (j-c ' '' ■"■■^ LlI jjL>J,I j<sJL«JI (jl jj-jj 
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3_lJLJ5_lJI j-JaLj/'i^l 3^j_4.Je-a ^JS: ij\j!2\jJ>J\ JLLlj'!^! ,j^ jjflSLII iJJLL&j 

."" ' 3 T ■' OJ3^ '-^ '-^1 '"^ J.I "I 't^ <iJL>JI ji I LuSj£ (j^ 'J U"t '-^^-^ l-x-« I ''^j' 

.(3^-11 (J> I'l.i LiiLiAj Ij '^ ' "i^^j tji^ • «i-L<-u 5500 (j-«^H^' i_r^ )«-u^ ji^ ju-ul 

jl_La_a3lj i«LjJLojJI • ^.--»lj«tl i, ij i n i LifcjjItAJ LLifclj tt j i ^ I Jiis (jVI Lai 

iijj_jjjaj 3-yJ^ L^J .(j-^ i I nil i_2VT (J^Li- <ij^ L^lj_jjG Cj^jj (_ylll SjjL«JI 

I.J I ri t I J K (Jjjj I Jjt'~ Sj^^jJ,! CjLjLjSLII CjjI^ SjjjJi,! aJJt (_y3 Sim 4ia 
IjUk (jSjj isJajj Cj Laj U U (Jj^ (__>l3j2l t_jSjS (_^^ (JSLjJLa .SjjkjJI ^;»- (_j^ 

cjIj-Ju-c j o" I .i"t (JLijsJI (J-i-u^ i.iS 5j_ljSL!I (_j_lJL3 . ij-oj-!l cjIo^v «_tuJ ji 

(j-C 4_<j^l_(JI j-ijsJI (_p_a L^_LO jjuus^\ ju'^1 ^ ^ j" L<iJ^ i(j^ i I nil (j^j^Lo 

cjLlVlU LoI ^' '■• oi^LlJI e^VT cjHo o^jVL. 3/-I.^.;ii j^Lu^VI ^^I JlL^I 

^ ', , ,.tl ^ ^ . aVT d. ''^.'i^J ' "J i"" ""' ^' ,j'^ ij'^ 'O^ . ,.iVI L^jijjj (_jIlII Sj_u£jl 

t_ijj^ I '\'? ill j-aj jLojJI (jLa iJjL»i1,Ij (_yIajJI J^tlJI I AA (_yJI S^L^sVLjj 

. 5^ J ^ ( .o J 5j_uS cjj I jS 

J15J0. Jo-I 4Jl Jj-flJ >»-'^l (j^njllj iiiJI^^I liiJUIl Jo-I 4j aLs 4Jl JLSj 

^LiaJjl (j^ ii>i-l o^Lol ^j iSj^JJIj i^^jl^l (j^ J^ (_^ iJJj -^Ji 

(_yi «L^j.j>oj j-Lail ■ I'-'j ^ ' " (jl Ji^so ^ilLo i(_p3j3l i_xS^ (_,U°i : ^oLx-i ^H^iJ 
^_^_Lcj i^_^j_4_LaJl 5j_u^ LiiDl^jvl ij^S3 «LjjL>. i>Lj_a JJ-* JM-*L5 U-J- ' "J uj^^^^-*" 

(_ji Jt^?'-' i-<ii i^LLisjl iJJj>o (j-a LxJj sUuLJI sLx-ijLflJI jL^'ill uLaj Ji^so T^J^^' 

cjj^jSLII (3^j3 1 ^ » i I ^ 5j_u^4jjSl jjuj La (ji^^jJuil i_j^j£ll fjLlII (lo) jjI j.j»S 

.JSLJI 
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(^^laj^l (_yjSjS (_y^ "ijlajJI I ^.^Ij.tl (jJLcjiJ .t_gj" I'll 111 j SjjijJI ,j-« iJSLI LlLlII 

l4A*». i_3 JLflj (_ylll (Ji^ljjJIj i(__>i>j^lj SjjkjJIj t^^j 'iM i U (_y^ lS>^"j ^ ji>^'j 
sJajj 4_lL>-I jJI «Ll»-^^jj>JI CjLlLjjl!! tfj I'llj .jjl j -i ^ 1 1 j j^^j^l *l^^l (_yJI 
Ljjijjjij (Ganymede) Jl_l.4_lJLc. ^_^- -i ^ Hj 7c_j^lj Sj-AjJI (j_a J^ -^jt-^ ■ ■■ 
cij|j_uju I j"^j ^ "^"^ :.' 5^j>J>i.l 'J^J^?^' j'-d^' ?-"^J I '^j' (__>l3j'^lj i(Europa) 

V iJlil J 1 <i < II oJlj* (j-SLI . I '^ji ^'i/^' (.7^ '-*:'JJ l_K>j'^' jJiLLa (_y^ dj i unj 
• J_lL>Jij SLLaJLa iJjjlS Ljjljji *'j^' I, ilr La i(j-*j-I' Cr^ J^J """ "^^ CT^l JT'-'^'^ 

LJj^jLa j^LSLuio 3-yjJi. (_yJL>iJI j-^j-il o^ O^ ' ' "^^ ij-" tlry^^ 3. ,:^ . iJ^J 

i LdL>- jjjSijJ jjl (jS.«Jil (jja (J-^ 7c_o^Lo i(_j I no i"ill a1 [->ill (j-« l£>^ ' O^'-*' 
i_jSlj£j| T-LLa jjlS Lajj^ (ji i mil CjIjLlLo ji (j^j^La CjLla ^Jo^ iJUjSj jii LLo j 

. ljL>- ULUib-A 
■.<tjlii (__>l3j3l 7"l-i-OJ i_^ *^ ; J(j Mill J-J-»J (jl (^^i-*-! (j^L^l ij-*'^ «t-4JJ 

3j_ifcjJI jlj-C. (_5i^J . 4j I in'ij «Uiu Cjlj_uJijj aLl^JI jt-iIalLcuJ sLojJI SLpJLs 

^^^^^5J| Jj I iiS I ^_^u j2>^ fc^Lul ^_^.>.L>-^I l1a_j_JI jJ^jLiLA (^^j'^l ^_^ Jl>-^ 

JL3 L^LstJl J^ (_yi O^j'^' *j'j-^ C^LSJ j^LlII IJLjfc V^Jj .«m jlitJJ 
i<iIjLo, cliUajj>iJLI jjj-Sjj _j^ . 41-11 Jlx^so 5jIjj>- 'La-jJ OJ-^ '-^ Lt^I '"' '^■''■^ '^ 
i(__)ijj3l (_y3j . ^l-uxis^^Qjl Ijui Qi^ o' J ' '^ ■^„' (1>^_3 4_cS.4jO SLpJI (Jjijajj 

d_iSj jj^jSJI jj I iiSl (_5-iiJ (j-a lS_J^ ■ U « . "--< 5Jl>-j 90 Jl>-jj SjjijJI (_y^ L<i£ 

jl^ -J-sJI (jr^ (J-^i 'l£>*-'^' ^_id>^' -iljllj 3j imKII jL^^'^I (_y^ (j-*^ 
JjJojjji I jUkJ .lio^ ^LjlS L^jlj.^. Cj.jljljV (J no Mill^^jej ^_ift (jlaj'^l ijj^j.^ 
(j_a (_^LlJLi JJ^iJ ' I (j"""^ ' " J.^'^-*^ ij-" (C O) (jjjjXJI Jj I m'CI (_yjij (j<-n t 
L_3jj_uj .j^^j^l 7c_Laj_u 5jl^_^j>- jj_« ^Jj^ Jljj J ( II t_$jJl ^_^.>.L>-^I t"M ill (J^aAa 
■> J imSI j_5-i1-J (j-^l "iJ-ijjj.£j| jljJil ijji I JJ^-* ^j'j'^*' ^H^'^' TcJajjJI JTjjeJ 
CjLjvjJlJ (_j^L;vjJI iJJ_LiII (Jjjiiio (jlLaJj (ji ijJI jjl (2>SL4JJ (C O) (jj_i^^SLII 
l_^ ^ '^ ' Lo-S CjJl^v La > U . . >» 1 1 I jji IjUfcj .(_ji^i CjUj" I II a ^1 SjljjsJI 

3.j_LjJI (jLa I JiSL&j .(J no Mill (j-a '^^^ I . J I lit SjjijJI i_jSj£LI ^^^IjII t^jjIiII 

l_^l (_y^ 3JjL<ta ^jl^ CjJ^ JL3 <ijLi LJ jl JJl (_yJk 5>*>II S^J^ Tc-lajj (_yi^ 
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jLLllj '^ — ^ ttj iJa-flJJIj i(_j_<iLj>JI 3j-^ (Iv*-^ .Fossil j_L^Lv'i/l Jj^^J 
(j^j^iUI J J iii<l (_^Lj 4jji5 (jla I jSLaj .sI^^JI (_^ J Mi" Mj ojljIj i(C^O) 

iJj_LjJI Jj < li a Cj^LijI JLiia-l (jij . jL». J'C i"i 1 jlji^J tl^^II (_y3 Sj^jvji,! 

(j.jE_ij .<i_Ljjl^ Ui^ O' U^^ ^Llill (jLs (j\l».jj ji SjLa-lj 'Ls-jJ £LJi,L«JI 
Lxiaj) CjJj_jSJ1 ^^ 0^ JJ-* *— -''-j-oS jjJ^-'-^'j ' 1^ .^'tlj /cj;e_aJl Lt^^^jj>. ^_^ * '^ * 

cJlIJII t-iLjiaJI (j^ 3.x^j.«ia 3j^ ^_jlr (j^l i_5jIL>o 3_u^j^l Stratosphere) 
V (j^»-ij . 3^L-u CjLjj^jaj 4jj1o ^^j_iSL!I Lujloj c^j^jSLII ^^ i^ Cjljiaa (j-« 

i-aVTcjLlo JlI^ .(J^Ijla j>L>oI (_yi t-LUI (_yJI »(_, i n't JljJ Vj Li^ LuSUj 

(_j_Lc ijliul^jjsjl «^ i"i"tj l.^j.J>OJ iJllLlLiJI Ajj mijII CjLcJoLII » U ". ^j^ "i i nil 

ij-^ i"i 1 1 u,jus\j^\ iJiJ->- CjLlLjX. LlII->- ^ .". .^""j , L&j-LoJiJj (_jX.ljJ,l liajiuS 

i3 J r L-Li^ ,_)l3lj^'^ 5-ulj"ii iiVI cjLiLiJI » U aj 3_j^ljj u^\y\ (_yJI L^Jj^^oj 

(_p3j2l 1 ^ . ^ **! .^ \ c?-^' O" '^ '"" '^ *3-^ «L_j_<iS ^jLb tiJjj «L::t_u_bj lO "^ '^ '' 

^_^_jj| Cjlj-uJkllJI «lL3L_u^ LLiS^ T»c_Laj_u Sjl^j^jv 4.>.j^ (Ji^ Lj-Ji Lxi^ iJ^Lxialu 

ij^^J^I j2>^ ^j no Mill i,^j^ JJ-* ^^-^i>^ «LjljtX * ' 1 I iM jj_uSjU l_3^j_u t^^'-^' ,^ 'l^^tl 

r 1 2^ * - " ^ 

. jji-iJ^Lii-aj^^l J^j-flJi,l i-dlJLiIr.liijij iLu^j^j^i-VI jjfc jjjj|_gJLll j^'l^l 

5_l>.Lj< SjjijJLa . «L3jj(J i_g JJI jiojv^l (jia^l jji (Jj.oj>JI 3jj'^' '-'^J^ ol 

(_p J^-«-jj -J Mijll III iiLcXI (jlsJll (_yji (^jiajjl (3^j • ''J^ -DV r^i^-^'j • ''^ 

:^^_A ^Jlj I n IL^ . «Lxii3Lu_aj 5j_Lajv jJ_jl^j_Lij ^S i nil LLiSjS ^_^l »^ I n t jjj;e_jj 
(_.4-L^j>J1 S^^jJI t tSjS 4 1 1 11 1 La ^_^1 j^^j'^l cLuJ (Jj^:>tJ ^j-* J 1-^^ (-LJLlA (J_A 
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.l_2jJLJ V IJl^I (jl Jji Joj-UljJI l_jl^J>Jlj Sjj;^ i^gJijJLsJI J Ir-ltll (_yJI jl 

(j-c (j-LlsLilLo i,__>l=j^l (jL«Ji, 3->-jJ SjLjjj 3^>JI i-^jyij (^J it-jJjsJIj j-^jJI 

I J_LtJ <il<ji jLiia 6 ,4 AJLJI n>j-«^ (_ij-allla ^_y3 LuSjS jjlS ijjiojal 4_yl^ 5j_a 
j-uQII (_^i^ ajjiill Lu-La-^j fSlj ujlSj I'll U^ i j^j I <i miL>. LajjJ iIjjJL>- 

ijjusJu Jjfcj S<d (jLc:iVlj I^K 5j^ I'lijll SiSUJI (_y^ ^Jj (_yill jjjiVLi J4^l 

(_yjijajj /«^(jiitj ilJjLijvij iJjVjLi fal^JJ JljusI (_JJlI,I (_ya j'C li i i » Jji a] 
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I 

(_JJl^»-I jjIiU iJ-<-ujl SJlC CjIjJjji (Jj^ <iji (_y£Laj 
3_jjj^ 4jjI^jv ^j^jj 4jJI i^ujj^ (jl I jj'a <1jJI I llU 

5j^;>.j^ SLpJI ijjjls I jl La (jl-<iij 'ixJs 500 (j-« <ijilj^ 
.5j^ (250)No Body Knows ^j}^)/! ajiUI ^ 

l_aj_«.cj)) . Jj^^l I Jbk Ij^ (^-''-^ iiy ' ''"'*_' L^'-*-'' 

,« LaL^-l jJ-aSLjLjl ^J_JV 2r 1 ^ /; , >> * t ^J'^J^-* '-.'3-Lu 7t_JJ_l,l 
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.<iIbEJ-3 (J^ (JjVjJI (jjijl lt-*^ '^^^ 0' f-i^ 



(JOil JjJ I II (_5i^ (JJljJj idll jdu (j^jjej^l ij^ el . .^-^tl CjVLpJIj ^J Ml U 

tjl .Ua «Lj£ Jl>-jjj .'Laiajji i_fj-i (ji L'L'cS.<a-i i_xS^ M^' >4^ •(_>^j'^W ''^ 
iSjJjLtfu 4jjLi^ t ^ .^Ijf^j J ^ i ^^1 ^ISLa jj_* ?«-^JlJJ sLiia-U a^_lCJ ^1 jL.<iJ;tIi_a 



(j-o Jj-ciiiii! SjIjI Jj£^\ (_yji 3jljii" I III! ^^Lalj i—xo^vLc'^l /sJLc j-aj ^ ^^^^tl 

.4J j3jI I III! I '"1 j"'^ 
i<i_L^ UJ Ij^^j Lcji^lj Ttj^il ijl-«j ^^^"'^ I '«U" . ..I j^jjiljJI LiiSj (j^j 

Ja^Ijv'jI ijj^ 4"no I iTt (2>5L4J La I i^^-w. jLia (_jJL1!Lij 
1 jLjfc ^t J ,".f^ *_t_uLlJl ^Jj-aJl jj-« ^JtJ-*"^^ CjI^ i I nil ^_^ Jj l-^jl JL>.] t3^ (^'* 

(j-^.^*- (_yi 4_j|j i<ijl J tjl I II lal jjl—Jii L^LJii iCjj-flj i_gjJI pj-J-II (j-« L^JSLIj 

^Jlj^ ^_^ i-LILlAj LlA OjjL?t_a ^>-^ Lu^jJI JJ-* j^^ i"i \ ijjjjLul ^^ t n Jk^J 

(^ ^"^ J ' " (1)-* (j'^-^'JJ iSj-Lt-cilJl ^c^jiJjIj (j\ ^ jTi a L^-i5 j__)IuJLJ (_7^l S^^SJl 
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j-jim (j-aj . 4 1 J -a-" I ri aj «1_cSL<SjO j_lC. LAjLlI^U L^J^ SLpJI ijS^ I J< j" i na 

5jl_j^ (jLaJI . el . "--»j ^'.11 d , ,^. " A 1 1 CjLJ|_J;L>JI (Jj-a^ f-a SJjLSJkU f^Jt La 

AJ_CJ «aa_tJ » '^"' (_5-Aj S.V) I ri -»■ (jj_l_tj (jIojVI l-^j\p ^A3 J-i^3 <ijjjll^j 

(_yjJI (_, 1 » II (JLpJI SjIjj ijji (_yJj'2l jjU , ,.ll ^^^ a2^\.juA\ Sj.2ji!l (jl 

(Jljj V (jjfcj «(<sJI^J<JI t_!jL>.» ^IjJuu I 897 aLc (_y^ CjjjIiJJ I jJjJ .?■._& I j y^ 
i-LJl i it (jL^ I LlJejjLj (J^ (j^J • I J^ji l-i-a>J Lt-^ L^USI Sjii 3 Ia A", ^ ^ 
CjIj i I II II (_5-3j .«Lj_u3j3l L(J^ ?rj'^ SLl>- Ji^^J (jlSLau (J-a^l jl i—S^iJI 
»1 <i I II (_y3 djL^V slj.A>- sj-cis sLLiij ^1 ^ j -^-" -^ jUaj^l lIjIS iSj.ji-'ill sLUI 
dJjjL^ tji'C I II jL>-i AL£| iCjIjjjj/ JliM^ (joJI^jlII <_!j.jv) <_jLjS j_iij ijj^j lJt!^' 
CjULcjVI j-j-ji "ij-S JjJis lj_Lj^ ljLj^j_a i(Jj^ J -' "J.' "^ I ii^J ^U , ,,j\ 

.TCJ^I (_yl^ SLp- -^_>*-J f«-CJ (_y3 4^JJ ^^ J I r^ li't 

C.IU", ...Ij jjLsjLifc 3j(^U- (Ji- J /<u i(_yl3 (jl^ jila dJiaJLi jjj JL3 Jj^J (jl^ 
(_,< I nil (_jJI S^LxisVLi Ljjj^ (_5-3 4 J I iij £|_uli ^LujiLa^Lj sLflJij Ct^ (J j ■ ^ -^ 1 1 

.^I^UIjj^liUI 
3^j_«^ (_y3 1 19 1 6 aLc (_yi sGLsj J J '°i 3_<ji_uj cjLaL^jjiLj aL^ Ji^ o^J 

. JJlaIu 05^1 (jl J-A r'l'ii" I III ^1 (Jj^jjjl (_y3j iLkj^iajj i_x£ljSLII djLjLila 

(jl jl tg| I iiU ^ I II t^^*-^^ ^,5^ * (S^J L-3i I Ills 1 jj_a ^cj-uL>. ^JS i"i t jjSLx-iJ 

(i—l) JLLljj<j_1 (_, "i K (j^ (jVj^l (jL3j.r>JI Lxjfc >i>Ll (j^ (j-djal (j-\ij.:>JI 

LiJ i_xjj^l Jl^j .7cjp,l (jl^ 'ijLp- J'>i^ Aul jJI Jj>I lS>* 0' "^' • (J) Ji^ 

^Lsj-Ljv ^Lkj^l (_,<lrill /oJIjJI (ji^! LaJiJl^ S-uLijjj^ll 5 ^1,^11 4 J i';i_t 

.TcjjJll (_y^ 3j-iSI -i>=-j 1877 aLc: (_y^ (_yijjLiLiSLj 
4£LjjIi j^^j (2>c ,_p=j3l (j^ j'i>J''' t^lj^l iJ5^^ A-Lj ".^ (jJjjIjIj^ III ij\£ 
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jl j-^j ii>^?-« 3-jJI-taJ^I 3-iill-i (Canali) 3 o K (_,-i-»3j t_x^jSL!l ,j^ 3j(^>UI 
SjIs'Is/I (_yi«j (_ylll (Canals) 4.<iKj 3j).jKjVI 3J<iII (_yJI Cu.<i^^ u^J ojjii-l 

(j-o l^j-Lolj VJJJI (_>"-M^' r'^-'^'^ . j.Slia (3^1^ '^ (^J^ I 1 J 1 ' ^"' I.I U" (_^l 

' ^ « . "^ I _.j I ri t ?tj>il 3j^Ij^ (j^ sLi^jj j_jjj_jlj LjSLjji (ji^i 1892 aLc (_y3j 

lSj_LJ>JI « 4jJjJ U » j_L<UJlJ dJjjJil «ljj^i jl A^^JlII 4^^JIJ V ^J2l <l>-jjJI 

"i-L^ ij-^ Ij-Sjjjija l^;>. (j-uSLiiJI (Jj^ jj-* aJJt" i nil j_ujijJI ^^^ IjUi ^^JjU:^ 

<— 1 J-jjG I I J III J-Aj <— ij'C I iil"tl 3>^ >?^' (jr^ ' ''^'^'^ (—iljJajial (_jJI <iLujJI 

. AojTE-J 1 ^ oxio 

(_,_H_tj c^Ls . 3 > J ■" i"i iiij 1 f-j-iJI Ij^j* (j-o 3_l3IjJ,I JLi^l (jl .sQJla (_ylll 
2Lj|jJI oJ^ '-^ W^'-^i -J-^^' 7-1 jir^ll (jj/jLUI Ji>jJI (_7^ ^4i5^ uIjLcLjj 

.^1^ La (J_AL>tJ (_^1 J U I >>" ^ i4_iiu^_(aLA JJljJJ TtJ^l 5jJ_CiD (^^^IlaAJJ <I m i n 

, sLkutill (_y3 'iJ'jlj i-jSjSLII -^tl .a J jU'j ^jj i^tl iZjJjH (jLt>- 3 1 ^^« ' (_5-3j 

• JjjJI (_j Ir 3^J_i 4 1 -a- III" (jlj dJU J jt^ La ^JGj (jl liJLk: t-^^aJ liJI jjl 

TtJ^l 7c_a^La ->-j" A rt ^j-*^ J-1 13^ ' ""j LuL>- cL^LoJl i-iLi^-iA Lfl-a * < ^" (jl i ^nlr J 

I'll ' j *> ".ijlj dJI (j-li L<iJ (_j3a— a (JjjJ J _ ' "J.' ' " ' I '-^ ^ N " Cj^Ljcjji (jl 
l^jdl t_^jSLIIj i^jJ^Vl i(_yJa^l JLlUJI ^ 3^J i4.<il»llj 3j(^>UI jJaLUI 
' ''"I" Sj_u£jl (^jJI J-i>- (j-a '^S J i"i (_J^ (jlJ "iJl iJjjJ (j^ .4_lI33| iSjUfc «1-UJ3 
(jiLLnJI (jKiiill (_yJI t_cjl jJI (_yjl2LaJI Jiji^JI (j-a «UI (Jji^J it_c^jSLII J^jv 
(J II i"^ (j_a (jiS 1 11 1 jjj_ALa t (S^Sjl Ijuk (jl LxiaJi (j-iij . 4-u1^" i n^l (jjJ,l (_^ 

g< J I ii^l cj l^j_uJtll 1 (jl (j-iij * Lt^ Ijl>- '^ Ari"*- ^ L4-1JJ icL<iS.>- ^^liSij Ajk^i 

7c_jjJil (jl cdJjtS (j-li>J • L^J-aj CjLjLj-lII J.4J (_jJI JjjiJ 4jil«Ji,l (^isLcll (_y3 

, 5j_uS »l J Mil (j-ii Jl^ j' i^"^1 *J ij^^j'^U 1 Jl>- g< J 1 mi 
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di!i x_oj • jlij 'iJ^^J '(*:^'^_5 'J->?^ fsJLc jji 7iJ>l.l o' Ji^ jj I r^" 

(iLJilj '^ " ■^ "" II i-sK (j->^ajji^ji ji:»-jj o^-i i3.fljiiS j-i^ (j^ r^iP' ^' 
. L^ c_^j£LII *U.jl ^1 sLpJI JiLu J*^ ajtSljJI a^Vl aS-oi (^SJ .j^L. 

tjl^ t5'-'^' 0""^b J-^'j -ij-^l (jJl t-AL 1907 aLc (_yi3 . j^jla j_i£. j^> i^a 
JL>-I )tj>-lj_j (jl '^ « J .UtI sLSlLiVI aIsLlmj^ jjlallll I— a I I'li'Sl (_y^ AjkLji Jl^ 

J_iLsJ,l ^ (jl^ suLfl i JliUI (J;U-^ (jyi^ 3.<jjjLaJI 3jjjL>JI^ LjLua2JI (j^<jl 

CjLvjJJI eJJt (jj^(j^ Lu3JJL3 .TCJ^I (_y3 ^jl-^ '"jll 5jlj.J>JI CjLvjJ 4-II i n-*- 

<i>-jj Liij>o isdjla cjUi '(~u( III x_o CxjlS L^JLs il^piSjl i—ijj^ 5jljj>J SJjLxjo 

SjLJtJaJLo 4_2jj3 (_gi n_gjL^jjj/ Jix^so ijJLui Qi^ o' S-*^?:? 4Jij ^U,! Jlajso 
4JIj .(JjjJ I _i I ii->- Lx-a J-JJ^ 4^LiS (JSl jjl£ ^I^J^JI (jlj .?c-LajjiJI l1*:>o LuIj 
3j_3lj «Lj ^ j'^il .^ All i^l I ii-val ^ I 1 U , ^ I ^j^ «L<i:>-LiJI j.Aj>JI (jjSj (jl "-j-^^^J 
:3_ij^^l (_y^ «m ^^->j L<ia£ Lai J -1 All (_jlr j^'^l <Jjlr jjfc La jlj-c. (_,lr 
SiaLji^ iJS" M («UI (2h«) (JjSjiaJI (__>iajLiJI l*!! j (Jj>^>J SJjUtA (_^I (jLS)) 
(_y^j ijjv^l 3jiejp,l S^^l (_flj-aj (_yJI tIjIjjVI ilai. j^ SijJiiSJil S-iIa^l 

J J I II II I J ■^ '-^J 1 J I i|->- d-l^Ll^ »1 <1 ml <Lt^j^lj ^Jjlj -»■ '-^11 ,3^'-<^' '-^-^ 

CjLLjIS jt_LA-o JJ-* ct^ I-*-^ ^H^' (j^'-^^l (Ih* *=l-^3-*-:*-« ?«-{.x-£3 (j-* (jjS"! I II itJj^J 
i_j-L>o ^jU"i I ii" (jj «UI (j-o SjLa-lj SjJaS (jl idJLli (_gi (jjj i Ji^JJll (j-*3 •'Aj^i 
«. L^JLa-La (j_a ' 1^ A<^ (Jri-* *!-*-* ^1-^'-'-**-* ij^-^^ ^J ^jJe_ujl 
(_yi j-Aj (JjjVIj 4_jJo Ji^ j^JlIIj -^ j-» '^11 (_yju^_uill (JjIjeHII I Jui (jlS 
"^Ij-a-'ii II a TiJ^I (_3^ SLpJI (ji <l>-r iTii III (jlSj .aj-'i^ (j-a (j^LjIillj 4jljIjJI 
.oLlII (S-ijt-J ^1 o"i itl -' JJ 'I (jJJJI (JSH'^' (j-Lij/Jii^il LdJjij (_y^ «IJI I olr 
,4jj.4;>J,I CjLjj i>hII (JLAj (_gij (_gl aJl2j <J 4_1SL!j 
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TcjjJlu (_3 1 <"n LxJ (JjjJ j-lij 'l-d^J oi^ iSLc Jiil "ijJaVI ^3^J (_yJj j-<lij^ i_Ji 
,5.2jIiKjl *jjuj (j^ LoJi^ (Ji V (_y^ljji. J-iLLj L^ (jl^ jJaJS lj_n Ml ^_>^ '"'j^l 

aLc (_y^ I". 1 o'C! (j-uJJ I nil SLiSi 3 1-> '^11 S.LJS'^I *l_ij I jj'a LxJ i3_l I »>< i(jll 

(=.Lc ^ LaLJLi SlJSj J893 ^ (Corinth) c:^-bj>^ SLil (JiJ^I U^ J869 
2lu2^Ij hJjj£LII Sj_iJtJI jjJlx^i3_u^I SJiiUIl i^jIJjkljII ^ dLuklJ 1 1914 

I jlj .^juua'^l (j^jJJI ^jJjsJI (_y^ i^gjJI 4j-t3lj iiiJjjJjaJ 5jVj (_y^ 3_p.>UI 
l!al ol""! iSJLiill JLi^^l tfjufc jL>ol Ij^ lU" , ,.l j^ ij^j^juua^\j (j^ojjijj'i/l (jl^ 
cJ jj Jl^ Ui^ o' (1)^^ ^' (*^ S43I j *(_yJuJI I J I » li J (ji Q^jicj^l >jU" I iij V 
4^ La- i"it p-jLi-ajj <ijiSL>- ^^^ij (»Jl^l i^j-ujj (J iii-v (Jj£ (j-* 3-^' -^-^d^ i-LlLuk 

Sj.A^'i^l t_<SjSLII (_y^ i-aLfljsJI (-a^3 
Jj.3. cjIjIjl^ (_y^ 5 J /- 1 : U , ^ I c-M U", , ,.l jLi^i » '^"' (jl (j^l I :.U" , ,.l 

, £l "»■ 1^ , ,. ^_^i^ (JaIL4-iJ-« jj:Jj-L::e_« LJ^lj . 4J^ t ojSLil lL^jI^^ Ll«_u3J i7t_j^l 

(<sJ LLiSLIj T'i^il j'j-^i (3-*^ *-^yj -3^ uiS^ lj-*j '■'^ I— 2^ilii-l CjJs>- lilj 
jJil (_gl Tc-Jj tj I I sLfljLjji CjljLjiLjiko (_gi (j-« 3-^' Lt^ Ct^' Sjjj-iiJI (_yi 'J'^?^ 

3_i^ljJi,Li Ij^L^ (^jjJI i(jj^>ji.Vlj i(_jJjjLI j'C I iij iJj^J iji^ Jt2^ I Ji£L<kj 

.TCJ^I (_5i^ S'-i^'- -^.^^-J 5^^^>^ 

jjLS (JjjJ U J i ' Lj-^3 .CjIjJjji 5jl£. (J^Li- i_ijS I iil'ill cUsLj)^ ij-*-*^' Lr^ 
L^jl L<t^ , 3_i_L3'i/l 3_S_La^ d'^-^ (jjj'Cliill <ii^ j_i^ l5 JJI I'l Mill lilli (_yLJ 
(j'^ LaX.j_LO tjl^J iaLa i-SLiiuj^lj al^ 4JLj 1 » M n a (jl^jjjvjjl I jui (ji (_fljiuS[j 
Jjj I II (_,lr Ji^ ' 1905 aLjl! Sj^IjJ,! i_^»-^ lt^J . '^"no iti ^ j i j ■^J fsJ (l>i>*"^' 
J>Li. ,j_a (jLjLl2 Oj.^)) •.(_^ La ((_yJliJI 0_^\^ J^^ 21 ^^ (_y^ Ji^ll 
iJli^ijcjjJI oJL&iJlii^ LoJ^j ((4.Sji>JI till jij (J^jUjIlo I ijj^'' «J-i^l (jjjlSoul 
(jSjj i^i^a La li-ul/ (_jij Sh (jlS <iJLi iTLj^ j-lC 4_cSJj iTi-ualj jj< i"i (_j_LiLlJl 
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S«(_jjiJI Ijui jji La 

Sj^^jJ,! 9-j_(jjLa 4jjLiiiAII <ij£jJll (2>« 'L! cjjl>-I i_^\ Sjjj-^iJLi (JjjJ i j« ''^ 
cj_iLs lt-^' Ld_Lj (j-« 5j-o <— flJLi (J-ciial uLjjvi c^jlS (.^^'j i4Jj;v jl Jl^ i_^ 

60) 3j^^ 24 iijj (J-uLlS CjI j S-cu^Lc CjLij'C . nil aJlJ-" . nl i_J jJI '(Jj>I SJ3::aJ 

Lilli (j^ (*-lj • ^ 1 3 "^.' SJjLjIIo 4^^ic. (_gl Joo <J ii-^Ac (Jjj-iijtil (Ij'io'iii II 
I jufc 7c_!a_<ji (_, 1 r 5lj.j>J,l 3_S_lSjJI (Jjj^Lalll f_j\c Jj^J j-^J^ t*"*^ < i j i n; 

3 i III L^li 3_uS'i/l (<u-u^ (jl pUaliJil ' ''j'^"" (_yJLlILjj . LfllLiA l?j^' f^-Il-*-* 
jL»-^ 4JI jji Ttj^l (_5JI I'lli liji (jyjJI 9-^>_(jjLo iJiiLLiujSLo /<uil jL>-i (jl 

<i].<i:>o (_gJJI jLiJLlI (_jJI (.JJJU (_5-i*J ^ J , ^ ^ 1 1 1^,1 „->■ juJCa (_5-Aj (cjLoJa-iiJI 
I U J U -Lt I j>JL^ (J-^ O^-i ,^ jl.^Atl ^Lj^I I _i I ii-v j-jjlu LgJi'C I'llj iT-Lj^l 

^Ij g| I ill" 7c_J^l (_^i^ 4-L^j.^^v /cjL«_a -ij^J (J-<W^^6_J JlJ .j^^j*^! (J-* 4lLjJjJ 
i-d_pJ (jl (jjj i"iri"i->-l joJ i(jj^l I JLjfc (j^ (_yjj2l Jjixll (_y3 (JjjJ 'Lj-i^l i^iJ^ 

.iLuLuiiiJI cjLSjJil dioLji^ i-jiis (j^ L^J-o (3^^*^' o'^^l jAj^ o' 4>^?-*:' '_>^' 

d_j_«_i-aJI I ajj 1^ II (^^ La (_j_fl_Llij jj '^"^ I 3_'_' ' " TtJ^I '^-'^l (j' J'^ 
(_,lr (JjjLlII (_)iaJU i_JjJ) pLajJlj (j-utJlj JljJI Jajljj djijLila ^^1 ^^JU SjjjU 
(j-C Sjj^ J^ V CjIjJLi ?tJ>il l>^lj (j-«-« 'Oi^*"^ (j-^j'vl"'^ 5^ (j'^ ij^'^l 
3_LJS| (_gl I J t;^ ^ \t J ^ (tt^Jl I^LS ioJljljj (Jj^J (j-aj (j^ 5-aJj-"iiiiU Cjljj'i/I 

cJj La LJij . 3 ij« .^ I Vl «^LoLJo)) lj_ujLflj jju 2 (.dJj (lA-^j "(pj-* lS' o-* 

. JjLj I ^ ,':."<" -sJ TcJ^I 'ij-tSi '^K i"it 4 I im'jj-!! (<sJL«J,I (__>^aju (jl (_j^ dJLii 
(j-o L^Ji (_yJI (^,iajej V jjij^ jjk "Ajjaal AlIalLil (jl Lul J (J_9^ Ui3^ U'^J 
jsJ (_yJ-II 5ji_LJv^l 3Jl I III! (j^J ^LtS TL-c-Je-i-a I juij .3JSLc. CjL^^iJtA «_u-3 
.(JsLjlII 3>LiJ,' ' j-* O^ c-Jj'C I II I'll I (j^ t_xJl->- lS' (jr^ ^^ J^ 
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JLpJI i_^j^j jo.'b/l j»Lj| (_y^ ^j \l .^11 (Juaj-^l ^3^>Lo j_i£: aUJI i^gljJI 

(J_«.^ J_«-I,l pj-i-l' (j-« (J-^jl (^1-*^ "-^li i^I-J'^tP- CjJljIuj ./o-^jS^ j'i>^' 

L5jjij-3 cjjj-oj a^jI^JI 5j_uiI (jjijjjjLajj djtjIjJI 5ijJ,l jj i"ij I iiSj i(JL2j2l 

cJ_jj>oj .(jjjl^jLs (j-ujlj 'j1j-«i ^-»iji "iJ^Ja j-ILJI jaiai.^1 i_!jL>J,l ;_);>. jU 
jljCLol (_j_Lcj lAjjj/jj (_ya i_ijill iJlili TtjiaJI CjLLaja^j <ij;vj^l (jjJ,l j-^^ 
.(Nylosyrtis AndNepethes) j-lLuoJj (j-ujjjj . ii^Lu f_^\ '< n 1 sljjiajJI ' «! A.^^tl 

I Jlj* ^ ■^ ' -- J I (jLs 3j;a_iJt.ca I". I imI 4j^Ij.j>JI S.lJcS'^I ^^^J L^J^ Lxj iTcJ^I 
CjLal 0" itlj j-cl Ml a jui «LJi (_yji (J^^l (_5i^ Sjijvlj <ijjLajl 5j_LO i_j£jSL!l 
(ji ^JSi J K h'i \ 1 (_yJI <4jl3JJ I Lji «Lj£ (j-<lJ Cjljjjji (J-1I-4J Ojl-*^' jjl^?^ "^ (Jf^ 

LujLflJI (j^=J U^ lij l-«-c Jjl I ii'ill u^\^ i(_yiji>- (j^^-*! >* I— <^ljSUI L-al MM^l 

. dlli (_yJjlJJ ^jt-i" I II J La (_j ir^*^! (_yJI 

J « ■-'J joJ 4_(SL!j . 4_l!I (_j_lL5Jj (j,^ j'i?-^' '^"liik La (_jJI ^Lij/jILoj pjL^ ij-^^^ 
.liili Jtii't tjl L^JSUj La 31u-oJ i^JLLA oJ^ (j^ '^ "^ O^J ■'^^ ^^ 

Ijj L<i£ Ijij T-jijLi-iiJLa '""jj .>»«ll jjlJu L^lJu 'jj'-^"" ^ "j t' cjWI (jI 

SuJLiljvl ^Ij^'^ jijiitljjl tf^p- (>j-aJI (_y^ 4jl3jJ Ajiitljjl t^JJI JjjLJI 
AjLJr'ii 111 Lj^jj jjiii^ JtjIjJI (jj-^l (_5-3 Lljljjl (_5-Il AjJ-'-"' LoJiJi^J .sLlILx^j 
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d ( 111 ^_^j_uj)j «L_ujJla foiA-a lI^j*-) j '"-^ )t_i_uLij1 ^^^j_^l «LjL^ ct^J ' )jj>J1 ^_^ 

Jjju ,_5JJI (V2) 2-<_2 (_^Ll,Vl (_yjj.^l r-jjL^I ^ CuajJslj^lj . Jjlji^ 
(_y^ SjijJlII LlJiij (_^lj Jjlji^^ Cjljl£jul J-J-<J^ ^jJliJI 4jI1jlII t_!j^l f_J\ 

^1 (V-2 WAC) Jlj^l^ Oyi^jJ.' (5^ ^j-il j^JjL^' 3>^1 (> 1 948 j^Li 

(JllJ-^li CjI J M I rr Q-'kJI aI^^I (_3-^J -^H-* ,J^^ ^^^^ 3"* M^ "^ Q! ' ".' ('-' P'-^j' 

j_LaJilII djtlijil (JU-ajl CjLSj^ K'-'^l *— ^'M:' ''-^3-*-' iSj-^ iS^^3 ''^^J^^' 
«U^j^La «Ljj1 JLa CjLt^^^ liAj_ujL^ '^ '-^ ■"■■ * aJlSIIJI ."»IjU^ Cjj o" i hIj 4jJ_aL(iaJl 

, d J 'I . ^^ a iJliLSj^ (J^LLaj (jl (_Jjj>-l (JjJ SjLc <".^ I U" . ..Ij 1^ I IIP I'lll ^ 1 1^ ' 1 1 
j_La_j [jLS l_o ^ 'I .>. A tl ■i-jjl .^11 j^jsl CjLaljLja-" I iiVI I". 1 i"ij 

dijLjij j-Ljj s-*^ tul J Ml (_y^ ]j^ ji^ (jl^ lS'-*-") Aj'-^-^^J (_j£Liji£jSLI^jjjiIl1 

g| joir 4jjljua «LLi:;t_a (jL_ujl ^j-* ^^^LiitJ ((Jj^J vj ^^ ' "J.* t-^ i^>-i^ LJ*_a «Qijj;t_a 

1 oK I'ij I'li'^ LLui i_xSjSU Liijjjj (j I ii-a-"nj 1 1-4^ ^LajLji jlSLsi liij jJ Oj^ O' 
i_cSjSLII \jJt (Jji ''I • '■■-" (JLijijj . d-Lo ^^i^i (Jjj-oLflj til! J j l--'"j "ilo iJlij^Ilal 

Stj j< 1 . 1 a 
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(_yi^ (2^La'i(l (j-« JtA^' SLjt^ Tcualuj . j-iilb x-Us^l (jLs ^p-o "ilo JjJ.>- (_yJI 
a3j_Lij>-J cl)^Lj_LiILjai_aj CjLjLJj_a jj_* SjL.2_»_a jJLSLjIIji ^j-C ^ ^ .".In ^^^j 2I 
1 3 1 J "' (_yl!l "ijj-uJLi^JI (JLa^'^I 4.Sji>JI (_y^ (_yji dJJjj .jjIjJj '^ iJ''"" "" 

fjljjij Jj2^lj i3_jl3^lj ix>.jL>JI jj>I.1 3->^J Pj'j-^^ SIsLtJI iTjLijKJI 
L<fc)_ujiJ jl iSIaljJI SLpJI iiJlj4 6^^ o"LLSi' I Juk t-cui^-j (_,.<iJ3^l x-iLLJIj 

J' 3 ' 'I ^^-xls ^_^ J J .^11 aJJt CjJl>-1j . 1 J.>. ij\J^JULJ±A J t ri itl ^jlS Jl^ 

Jajiill jul (jljJ-iS d-Uj^ (_Jjj>-l >Luil 7tjj-aj '(JjlII «i-ijij (3 ' "^^^ (.7^ (lA-'j 

jl 3 'tl (_y^ T-jjia^l 3^jj I r. ri -»■ I jlj .,jj_lSLII (jjII (_y^ 3^LlI,l sljjis'i/lj 

IjLj_i JljJlJ£.j i|jL>.|j l^p^ 3 ' ^J "" ?-W Ct^' sLui'iil j_u.<jj » jl-->" • "' LiJLa 
SLpJI I ;..':.<'" ^<tj .7cJ;J,l ^JSi >Ll3(J< inl5-pJI cIjLcjKJI (jI jjkr-LlILjjVI 

(jl J-l ^1-3 liUjJV jIJlA (j-* Lt^ Ct^ ' J-^ J-*>^ ' JJJ .^"tl d U , ,.tj 1 TCJ^I (_5i^ 

JL^f 1 i J i r" I III I jl (j-SLIj .d_l_l32l 3Lbj sLlISjJI ' " ' I j I . >» -- 1 1 J^-i^J ^ ^ J j ' "_' 
Ij-A (_yi LcJ Tc-iiaJLj (J^uiil I jui (j-* «(.5-^ ^^-^ I 3 " " (j^' J' 3 -1 3 _■ 1 1 jajmi 
sUaLjjjjj i_jLH_LII I 3 '"^ ' ^ •'^■^ ct-'J' P'i?-^' 7c-Lijji (Jjj-oLflj (j^ J-rH^' JJlaJI 
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(j^J La 7-jl^pJ iJllVLilljvVI (j-« J^' J-i^ JJLC ' '^' ' j** J "' (j-« O^ ' 1 j^J 

J "C Mil (J^l (_yji sGjIj.^ '^■J-^ oi^ ijj ri I'lll (2>c (_>l3j'i(l (j-a JljljI jjfc ?'i>J''' 

(_g^j>JI ■ U . , >. 1 1 jj'^ T'i?-^' (j^ I— ajjiuSLa ?La J^^J LJLv Jj-a-" I ii_ij . ojjj^'j 
(_gjjjiJI ^jLlUlII (j-« AjW^' *'-^' f-*-* L^-"-* <iJSj5-i V «L>-jjJ 1 1 Ji:>- (__>iiiiJc_LO 4_ji 
L^ILj-CjIj 3j_pJI j»Lji^ (_y^ (JjLjJI (.[X\ (j-a ljL>- 'liji^ CjLui^ '^J^ '-*:'JJ 

cjLijl£L!l (jjiAJuJ (_y^Si (jl (j-o 1 J^ ij^i (j^ o^ ' " 'j'^^ '^!-*^ '-*' • 5j^< i~i!1 

'ijljli'al Jjij-^ tSr!^ "^ Cr'^Wj '"^ Ijl*^ CjLuiSLj j^ljHo Ojjj^' O'^ <.dJ jSj 
»_La_iji » ■-' • • ■"' (_yl!lj (J no I'ltl (j-« 4^jl-illj Ajjijjtil Sji^uJ,! <ijjajji.iiJI 3>^ 
,S3j^I i>JLjfc Jila (_y^ sLaoJI (_gjjia^ (3^1^ l5^ (1>^^ (J4^ . 4JLal^ Sjjjtj 7cJjJ,l 

(__>iaju L^J^ Luiiisjij iiiJI jjl S^J^^JLA iJJjlS I J I ii->- TiJ^I "^^^ (_pi-«-i CjIjjjo- 
» jl-^"" "J I-4I0 i_gl (jlS lil La i^j-iJ Lij-lalLilj .J » .^tl ^^^ «LuiLuJi,l '"'^JJ .>..ll 

tf JUk Cj_iLSj «7CJ^I jIj^)) j<S_<j/I CJ I J.ja.J>J I OJlj* (_5-I-C (3^' • Jj" ^^tP^' 

ijjcjill (Jj^ J A.^tl Cx^o ^JjS-o 'I^J-i 80 (_jJI J j '■-' 1 1 Cj^j jilil J.4:>iJ "^J-i 
j_ljjiSj| (_yju (j-* 4 I iij'ij Sjjj-aj (_iJLljj (j\j- 1 iiSjVl 4j-aijj ^;v (_y^ lill jj 

.(N)u:.jj^lj(C^O)o^^l 

Ij I ||<1 Ml Lo^^ j I '■^~ i_^\ d^y . ,,^',.\\ i^j^ 4jL^^1 TZU^LuSJi 1 '''^J LULX^JIJ 

CjLj.»- J 1 J "t d_2_L^j ^ ^ . U I j^^ La (JjLji tLo (_gl jlj.j>JI (_y3 Ji^JJ («-!j 
(Jji JlJlj CjjJII (_5-j->- CjJljjjso Cj u j^^SjJk I ^^« ' (jLs lji£L<kj SjjjiJtil jj^jjl 

(^jlbv I *• . ^ l"t i".lUi ^jj>-i cjuji^^£Llo <i^j . SLpJu Lajl^ j^ ' i-^i o^J '^-y 

^(j-lja- I iiSj'^l ^^^ * t « 1 1 iM CjjJ,! 
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y (j5-^l d—Lj^ojal cj Ljj^>.£LjJi, I (j-« j-i^ jJl^ LuIj '^J o^J ^-^- . ,.A; ,11 

Oj-JLl^ CjLlO I jj" LuLiisJ (_JjJ>-i t_!jL>0 (_5-3j . 'LlSClJliiilJI 3^^ "ijijial ^Jja 

(jl 'iu^j^\ cjLj^^SLlII <-.^ I U". . ..I I jLa . ^Lts j.<uj ciiLij^^SljJil iji^l^ tLil (j-« 
SJaLji^j i_i^lj£L!l i_aLiiijSV I ^-^^ •'^■"' Lt^iJjj (_ylLi^j .nil jL>oVI JuUb 

ii_i^lj£[il 3jj mill pLxiaj'i/l TT «i I n" (j-ujl jl aLc (J5(_y3j SJjjkLa j_i£ CjL^j^ 

.(_yjj'i/l oJls. (_y3 Jj^^ L^^l (j'liil (jjSj 
(j-o (J-lL2JI i_Jj-<-u (_jILu^J-tuJI jL>o2l » '^j joJ Llil m" I rill (»l^^l ^1 JJ JlIoj 
(^1 CjjI <ijILu^jjjJI <ijjj/jJ^I CjIjL^Ij ajjuil qV^ Lojjj^j .(__>^j^I ojui 
4 j"i jj'^j.m d_uLiiia CjLSj^ (J ri o->- SjjkjJI u,^ I - . U . A ji^ .£L;;t>-u /tjUJ 

(j-c 3-«-jlj cjLo^Lla L^J^ i".1i iijij « 1 2-lj_i_Lii)) (_yJI «8-lj_i_Lji)) (j-o (^L^j'^l 
iSUIj jL>JI >^l (jr-^ L-i-J-* ^L.«-^ ' j^^ (>S^ f^J it-c^^SLII I jui -^l — 



' ■^ ' 



IJlj* (jl I 1 I '^ i7c_j^^l (_5-i^ La^u Ua^jjfc ^^isej jjl » U" . ..j j^J ^^yjjj^jjjjl 
(jl JLajcILo (jl .Uaj i4j<i I II (_pl Cj|jLc,j tSri^J -J^J ' '-* '^^^^ L^\ *-^jV '—''-^J-^ 

jL^I (jLtj^j i5j_uS '^J-«J oW-'^J ("ij^Li^ ^-^JJ «!_>«->■ »i 1 1 iij 1 1 1 j"jj "' (_y3 

(jVI (_yi>- loUij.^ La jjS I (j^ "ijjlSjj (_y^J idjLjj/lj 4-L-^ii3 (jujjj i4.«jjk^ 
j^l^tt Jju dJjCijLX cLuljHi^l ^LliLu^ CjIj^ (j^ liLu&u i(_j I im I'lll aU^^I (_^ 

.7cJ_>Ji,l ^s^ «3-,jjjjLo)) 4-lLi^j I rill 4jjLiiii!l 4j^jJ,1 (Jjii-J I 1971 aLc (_y3 
T-Lje-b J I'lM (ji <".^ I U" . ..I Ji^ I Ij'sli iiV L^la I'lli liji (_jIiJI CjLajUU i , i ii->.j 
L^-CjJ 4^^ (jlj ii_iSj^l ^jv (_yj| L^^i-J i_JjJ Ja J J ^ 1 1 SJjlII L^Lo^Iiilo 
ip-pe-i-a (JS i"i t Sj_u£j| L^jiliiA j_ilijj (jlj ijaJ^iil (J'C i"ilu (J-ajjial ^^==-1 (_^l^l 
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<JliLilaj(Ji,l ^jjIo ijr^3 • ^-i^3J-' J-«-^ ^'-d^ Vl/^ 4_uj<lSijjVI L^jJejjIjj^ (jlLiJj 

i 1973 aLc (_y3j .(jilALc. jSLiiuj *(_yjiu J^ ' %aj" ^ ■ U ^a ^jjlii 20 SjJ, j<JL«Ji,l 

I - , U J A Lajj^ i«LfljLcuJI ijX\ (_y3 i_Jj->- H LoLx-l (JjLXja Cjl JLs-^U )ljLu-lij JL>. 
5Jl>-Ij 4_uu (JjwuJ (3^J 'r'i?-^' Ct^ « 6-(jjjj La » 4jILuj3jjjJI <ijjLUiiill djSjJil 

-(jjij La » Lliii. J J-ia : ^jjIjlII tcJjJIj jLiJlII jj ■ ^ j jjl (JjL>- )«-jl-LaJI (0-<-uj (^ JJI 

' ^ . ^ "' (j-o jj^l (_g| i^jJlilJI (_y3 l^p^ 140 5^j I ri t 3 lii^btJI LdJj J^li- iLaJajj/ 
4JI (_y^ C^iJ '— *t!t!^J-^' Ut^Loj jJaLiuj (j^»-ij .TcJ^I (_5i^ I ~ I J . ^ 1 1 3^j_tj 

I j" I u ^ ~:^ jjij ((3-(jjjjLo» cjLji-La d-JLtJIj ijjill t-u^I jsjla (jI (J.<Ci5ej 
1 j " I tx ^ 3.j>oL3 i—i^j-SLlI tcJojj/ (_,lr 3^^jl1i I J 'J -T* . - , U , /<. ji2^ (_yJLl!Lij 
. I j 1 J ^-^ ^" (_yJI (_jj| Lxj) i(_yi3'i/l oLsoVI (_y^ 7=y>" 2x.j.jji (j^ cijLc L^jSLIj 

(__>^L>- J'C i"i t 3^jL2^ J-i^ Ui^ *>:^^ 4iIiiA ij'-^ Ct^ ' i'^ _■ j" (jPJI "ijSjJlLfl 
(_,S| I ii^UI (JL-ajVI CjjLaSj Oji2j|j .-»■ U , ,.tl ij\lC Ji^jvj^ ^^j>. I fn I ri-v (_gLi jl 

. L^IL*^ «bl (_y^ i".li':i"°ij li^I 3±aUJI ((SIsLlII)) j 

Ji^^JLJ l-a-lj ^^julS 4jjLlC 4 a ,^1 f^ ' 1^ ' "J (^y^ ((3-(jjjjLa)) Cjijv^ \'^iX (2>^J 

7t_J_U0l La J_t^ CT-^ t^^L l -^tSjl ^L^UJ_J ^J-UJtliJ 4_l-Oj^ (_5l t-Lll_LA (jSsJ /cJj 

LaL^j UejIsIj 1971 aLc (_y^ I " . J its (_y^l 5j_Lj.SL!l 4jjLiJL!l 3 nir^L«JI (a:5=->- 
((3-(jjjjl_a)) (j-SLj (oJ d j'il ,>. A tl CjLal ill's "i I iiVI (_y3 r-jljJI j_iajujl i _. i ii->.j 
1 ,>>j .^^ J i (( 6-(jjjj La » ^1 ■^-■^1 tlH-^J .Cjlj-tilul »_a cJl-jSlLa jJS mi (_^ . cL::e_a^^^_La 
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^s^ djSjJil eJJt Cjii-j LoJlJI^ i_jSjSL!I ^^^ILtu^ (j7^ "^ lii^lg. ijJLui (3^ («^ 

^ '--^--^ (_y3 (_jjjijLJji (Jia^ CjJl>- LxjjJ .Ja^o^l ^J-o (_5-3 LJLc. CjJlxj Lo 
-*■ ^ ' '■ 'I 1 Jlj^ ^_^ J '-^^ La i-^jy-LM Jl>.j Lx-ij jl iTLJjJLl 7c_Laj_u «LojJLl «L(.iLA>La 

^ 1 j " ?ljl (J_L2JI ^^ * ' TiJ^I i-jSjS ct^ lia^j^JI (_y3 (_jILu^jjjJI (JjiiAllj 

cjLjVjJI ^M ^". ...V (joSil ,_j^jlII j_^ j'i>J''' 7" ^-^ ' " (_,lf (O^LJ Jo^jjfc (_y3 
5-lU^j f ritl (JiiL^jJ,! jlj-c. (_,lrj . 1976 aLc ^j^ (^jJjj) jj-4j 4 (_y3 Sjc^jJ,! 

4_oj_La3l jLcjSLjLs sLjSjJI Jo^j^I SjjLLa aj.^:*-! LltiilG Jl^S <iijLtuJI SijLJll 

y 1 M , 1 JL^v 5^j_j_aS ti \}\ n Ll<-a^t 'r"i ( til Jl^ 5j_a «Llx-1 j^^j^l ^jv ^j_a «L3Lo 
.^J^J-Il JJ>^' >=^ ^^^-^-i LoJlJI^ ^>^' *'-^'V '>^ 18 I /Vj U a 

-^U^"" , ,. cixjl^ (_jJLiILjj I l-^Jjij-J ?=-^ i-sl^ >?^' (^ slj-A Ji^j U i JLc 
Ijjlc: i-aj-«J LcSj .p-LfljjVI SJjia 3.lLalo (_y^ I ^ U j _. ^ ^^^ ^^jl jj V tjl^ 

3_jjljljJI CjLjj/IjjJIj ((9-j_ljjLo)) /iljLLi «j_Li5 (_y^ (JJoLlI,! aJ~it (j-« 'j-rh^ 

i_uSjLiII ' U J j" j^i Ljjjl Jiia ((3-(jjjjLo» iLpjX (J-<Ci:>J.I j j ■ ^ 1 1 C-Jc-yTjj 
d_jSj_o J < -»-"i I II (_ylll T-u^Ls ^ Aj« .'^ I ijj" 7"Hi>" OJ^ O'-^JJ O'^-* (.7^ 
^'^ ■ ..W ij-o jLjJiJI )«-3jJ (jyjiSLj LiJ 5^5^ 0_J^ jjl JLi V -^ U-»"" Jo^j^l 

(_y^ SJlxs. 3j-3ji J^'^' (_,lr LijjJ tJj'C" I ii"*^ 7"Lj>!I S-l^^ Cy "-Sj-^a-iil (O^lill 

.3j5jJ,I ^U->o (_yJI i^jjj i^JJI Jl^I (_yJI Sjj^ rlipl 63^ '^f 

^j_a Joj_a_A «L_tS^^ jj^ ^t_a jJ_i_uj_J L'L T L LtJv ^_7^i * 11 1 1 n^\ Jo-\ LiUj (jiS 

«^j^ c.\l U", , ,.l jalj (_jli>- lia^j^l <ijiji^ j_L>-Gj 4jjI jdl L^Hjij-o ((i-cjSLjLS)) 
f_^ Sj_i_<CLo CjIj-lJj CjjJl>- «9-j_ljjLo)) iLiaLjjijj I '^jl 1 i li mi'iS I j . Jo^j^JI 
.^jJUJI 7-ij>II M.i:H* *>^ J^^ ?H>^^ T'^ (JT^ 3.<iljillj 3jl/i^I r-jLa-LlI 
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jjjAj ^j-o -i_>*-J jj ' ^"' iji^l Jjj I II (_5i^ LulSLoLi (jl£ . <iHLi ^JjS-o 'I J I II i^t 

. ^IjlS L&J^jvj ijja j<ii.jJLi ^Jj^l 7-Lj>II -i>^J (_,lr iJj-I-5 l-yjj 
Lx-« J-fJ^ Ji^ (_5-Il 5-i^>ij (J^i j'i^^' ll>^ ^i5^?^' lj'>=>-'^' Cjl^jjj (Jjjl^j 

(j-SLj joJ i5jlj.j>JI <i^jjij .i"iVl .^"Vl (_yi^ cjI jLu.2llILi (j I <" i—iLj^iSj 

i7c_jjJll 5j£ ^ ■-1'^ ' M^ (_y3 "^l^jJ 50 ji 45 J -»■ 1 (j-« J-" ' I— ilaiJI (2>^ Jjijj 
SjJaJJI ^ .^A^ it I 5j|j.:>J| (JliLvjJ L^^L>- I— Jc-yTiJ (jl d_pjj,l oJl^ (j^>-«-' (.7^' 
4_j^ J_iij JL^ 3_j^j_I,l (j'i/ ijjj/L^ (jl5La (_y3 L^ ,\^j./^\\ ^^ "-T^^J-J (<i-Ij 
pLijjl (_5-Lc Lia^jLLa (JiaJ Jl <ij^jJ,l (j-a La (jl£La (_ji tUJeJ^I 3-J^pJl (j-a 

(j£lj («J i(JjL2J,l (_5-sj .iJiiLujiJI jii-l (j^ (jSL<iJj (jl (jjj TT U I iitl j3_>^ Jls-Ij jUa 
SJi^LiJI JlJI mil ijj^j-c. I jLs . Ijl^ (o-clj (jlSLa (_j^ . Uji jtt (j^Sj (jl Jj^ 
jLjLlJ cdJi (_,lr i_jjjlu L-Sj I ii"*^ 'j-a^ t3-«-^ (^! 3-«^Llll 3-j>iJI (_5-3 5-j$j ill 

LuSDj .CjLujlII jii-'^ JljlI,! pljjJI ijla^ I jj'a LxJ ' I jj"'^ <_j^ij^ j_j^ Sj-iii^ 
J J J I II (_j Ir Sj^jJ,! ' " . U _. .>- ^ia . ljL»- (_Jj^ (jt^ (_5-3 Ja J J (j 1 1 I '^ji Jjj (<sJ 

plj jdl c-IU", ...1 U, 3.,i^Li SjLa 4ji J-»->i ^j n .lir^"a (jyJt^jj Jiv (_ya Jliil 

4_LjLi-a-LSJl 1—1 J La- "i 1 1 3_j_jjj>JI 4 j<i i)>al CjI j CjLujlII X-'i-x^ (jl (_jSjjI£LjJII 

. LfcjljL>-l jljJ,! <lx»-^J;LiIlj 

JL3 L(^ (jT^b till jiJl LbjJ Sjiljll,! 4j^ljjLjjjji!l jjir^ll J'^ai .-'j jt^t 
(! ' ""^J ** ij^ "^ iJt!-'"^'-^ « 9-j_ljj La » Sjjljiil 'USjJ.I tUsLji^ I Jj^** I 'I '^^ 

• MjIs KJ^^l \JJt «i_LiSLjLa)) ^IjJll 3^>l.l c^-i-uo-j J^^ 90 (j^ 
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J J '^ II S-lal I iij-1 ' ^ .':.< 1 1 ^LjL^ (j-SLj jsJ (j_i_«_«Jlj /o-cLLII i-jIjJLII (jLs 
ji ^jl • " " jj-Sj (jl LujSLa ^ J ' "' ijJLufc CLu\£ ilajsJI (jjji:>»Jj • 'i^lj^jJjAII 

^ • "I ^ II (jlSULa .jljljJI (_yji 3jiii"ll ojuij ■ Ja J J ^ 1 1 TcJujJ,! j-Sjil 3^^jlJ 

jl ,_)l3j'2l (_jJI I Jl3j_0 (J iK » M p-l < I'llll IjUi (Jjt>. (_yl^ sLflJJlAis Sj'^ li J'^ 

' ^ J * ' "^ jj>-VI jji jJljJ I— 3j 1 11*^ I ''^ (<sX.LlII (jlSil Lol . Ujl jlj LuJLA 0_J~ 
» j'-^"" " ' V LLaJ Laj . J^jJI CjLi>. (j-u (Jj^ljJI I .J I III d_ujil£L«jVI SjJLill 

Ttj^II ^1 — ■'■'"' j'' 'J o'er!! ^y^' ^'-^'>" ■''I'-N'-^"""*^' cjjLilj 

(j-Sjj «i>_i-(A-jL3)) 4jSj_a (_5i^ jjai- (_jJLlIuj i Ujl jlj LilU-a (jjSj (jl (jS.<l-i 
j-a^aHSjj i«dS TLJ^I ' '' '~"'^J: o' ,*^ ' "„' "^ O^j'^' Ttiajj) (jt^ AJ^J^' j'-^'w^-'' 

' 1^ ^ J »1jj"f ( n*^! Jajv ^Jl Ml 25 i^^J^JtJ] ' 1^ ^ ij\J JaJ^-iHj (_^^ L_fl_(IuSj1 Iju^ 

. «Lj^_l>- 25 (_^^^jjl1 1 

I % ,~„K' (_y£j L^ 4j^L>- 3jjI jIj 3 "J I-^ ' 1 _' 5j.^J5Cj3 jLuSjLIII Aj^j^ ij$3 joJj 

.tcjjJLI <iiajjj>- I j"l-^l • "J ' 

I 1 '^ I "' ji 1 1 Jl^ I j 1 i^ jI i3-JJ^ r^iP LcbjJ(-a jl I JL». LlILc (jjSLj VI I— *:5=J 
.«l_La LjJ/^ J I ii—Jaill (j^ ''J^ '"^i-*^ J' '''^ 
(jLosI (JjijjL2^ (_p (_yjJ3 TiJ^I Lt^ tl)^'-*' i-LlLui ij$3 joJ «LJI ■ 1-^ ^ J I Ji^j 
SJj-aLa (j^Lal (J.C LtibtJ (jl I '-"*_'' Tc-i^ljJI (j^ (jlS (jSjj i LkLutibj (jp^' 
(^J^-J-ll Lifcjj-tJ «CL<kLj L^jA_i LilLc, /n I nTt Ja^jji (jSLal *L2ILil (_jJI ujL^ 

, lLdI I iiiilj 
^^^ Ja^j^Li 4j^L>JIj 3jjI jJ,! ((i-LjSLjLs)) (_jI1jSj^ jj^ (_p cJi-^l Lojii^j 

.i_jSj.S_!I Ijlj* (_y^ (j-<-«-o (_p=_>^ Jai- (_yi^ Ja^j^u (»3-^' J-a3 iTcJ^I jIJla 
JcLi- Jl <i Ml (_yJI 2! Jo^ (_y^ j'^jJ.' (j-« 3-iiiiitLJll SJa^l i2xjl^ I jl il ji£L<kj 

jLkilLiI (jLS (jlj . ■ U J- 1 1 \j_it (_yu_a^Lj (_ajjj, JajL^I -■ • "^11 (jLa i*ljlL<j<VI 

(_gl (_y^ da J J (j 11 (jjSLj (jl (j£LxJll (j-o (J-«^^ p I iiSlI IjLjfc iJJj>o i_xijSjl (j'jj-i 
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Q^j^ Ja^Iai- Aj-aLiJI jLuSjIs 3j-^ CjjUi-l dJJ jijj . 4_ji ijjij^ iJ->^ Jai- 

(i_jji jjl (_>3jl (.,-"" 5_uLJjj 3 oK (_yjij) (Chryse) (j-uj>^ SLxj^iII 3 ^U'.ll ^ 

f_^ ■ " 'J ■^ ^ Ji^ Ll^LS I 3 "'i Jl^j-cI 3^j_«JLa 3_LJSI J-JJI (^^ 3iai t_lj^ 
JJL>J.I ^Jjbil (j-o SIlS J^L^! (Jj^ 5j^ JjV Cjj^ (J-''i>^ t^>'^ ^'-^'j-" 

j-Lii-l ji^ Cydonia « Lujjji m) _i i-3jju tjlSLo j-Aj (jj»jjjJI «^jJ,Ij i»Ij" . nVI 
cjLui^ j^jv^ . 3jj u;tl iji)Liu3L(Ji,l ^^« ' I _. I [!■>■ ij-fj^ (JLili>-l «L<iJ (jl£ AJ^ 
(jl Lxjj .S-Litjpkl 3 ; I nil ^ La c^j (_yi J-3'!^l (_yi^ tua *UI ,j^ 3Jji3 

j2j.C. (_fl_Ja£LII JLxla-l (jl «l.xi«JI (__>iuLJ ,_jlj JlIS .(JjLJI «UI L^^^Ij (_ylll 

.(( l_LJJJLu_u)) (_^ (j-tj^ ol a jjSLtoiJ ^1^^ (_^^j_o (( «_LjS_jL^)) «lLdL_u^ SI-:J^>- -^_5^J 
i-S^ (jr^ ^riM^?-* CuLyjia^ J^^J (jl (_yJI (_7^Iij J J^' O^ JjLSil (_^j 
(jl I J-JJ •«Lj-3 (jLS-o (J^ (_y^ j>Ji^:>-j (_,-L»J <iAjl jdl 7-Ljj-II i>JjjJiJ 7'J>il i_P-« 

jLtli-VI ' ■ ' ' ^ _' (jL^ (_^LlILij (>ul3jJ,I (jj Juii >l£Ll 3jjUejI cjIJj^ i^JLLa 

(Jl <i Ml 44 ,_>I3jjlJI Ltai- (jl jjk LoLx-i Lje-iislj (jlS (_g jJI j-asl (j^J . I -i J 'j ■ 
LLik: (jl^j ijljll (_y^ JLaJll |_5jl jIjJI jLiii.>U >LiL3 (j£lj ^ »ljIijVI Jai>. 

|j_& (_^ ' ~ ■ '-^ _■ '^ Ijl ((2-i_LLSljL3» J-i^ JLaIo-Lj 3^jUJ,l Jji (jl (jJ^W 

-x_uSljLa))CJajji lil »_;'^" ■■■"' LlJl lJLp.1 JL2j(jK5 .(_yJl-«JI (_yJUJLll JaJJI 

.«2-j_LiSjL3)) _i 3ijL>J,l J^j^ '"^R- '"'^ T'j « I 

f ^K"" fibi^ j^ '^ ''' (jl t II n) 1 Jl>. 4_lii3L;e_a CjLlx-i3^ aJ^^I ^^ . ..^ * CjJL>-j|^ 
(j_u_uj (_^-t-3 J'-^^ J1)jJl>. (Jlim (Jj I ( II (_^i^ jj ,^"1 ^1 i".*U" . ..I ((. J 2ij^ jl^r^ 
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LdLoJ Li^l^jJL>. «LlLljt_a i«Lj^LxlDl Jo^j-A Jt^l^_a *L^Iul ^J-^ (( jt_LjS_)L^)) tJl)ljLL>. 

■ ''-' --- <-j^ L^j'-^'j-^' jLli-^L! 3JjL2JI ^ ^u'l I ^^^ « Lujjlujidj (((jju^d (2>^ 

l_p3j_C Jai- (_y3 ■ U^. j~ , ,. ((2-i«_LiSjL3)) iJulS lil La tjl-iiuj j\j^ •^■^'^-^ C^J 
^c_i_u2il ^J "^ 1 ^LS_« ^jj-nlu\ LaJLt^ 5^j_l>-'^1 «L^_i5JJ1 ^_7^i^^ ^ ^ -^ "^ '"'' jl (jL^ 
, a . ,,^\ ij^jjj I Jai. (_yi^ Utopia « Lujjjj » «^ i"il I 

J-i^ "i^jjj I J '-^ -^ (_jjjiL<ji3l Ja^j^l ^J-o I JiJ « I -jLcjSjLS)) (__).^aieJ L<u^ 

jj.aj^ 5_2_La_Lo (_y-2j . L<jj^Lo L»^j^ ^'^J ' a I U 1 1 4jL^ f_jJS LijSLl jjLaVI 
IjUfc [ixjjaj .SjuJLaJI J-Jj'^l 3-i-c^VI (_y^5^J 3.iLilo (j^ '"^i-*^ O^ O'J ^^'^ 
jJLJjI (JJLlA tjKdJi VI 1976 j»Lc: (j^ (_jjjjj) jjxJ 4 (_y^ Ja^j^JI (j^ j-p-LllI 
j_lC. SjJui Qi^ O' O^^ O^ j^^' "-^'-^ L7^ I Miga LL^jji (jl (_yi^ aLc 
LjjjLi: I JL^Ljij . I j IM :;". ...V (jOlI,! ,J^JlII (_y^ SjLall,! i^jLjV^JJ ^uuusj^a 

i_fl_i-a_ij 4 i I II CjSj i' I 111 (_5-lJI i_jS1j£j1 (j^j SJjjIaJl 4j.».jJl liJJj J-tJj 
t^j IIP i"itl (J^^*- (Jjj-LiJl ^1 JklLal ^_^A^ jj-a^JuS Q^_iLa «L(_a «L^L(ai_a jt_Li3j t^l i i ntl 
j^ 4jj1 jUIj Jo^j^u (_>^L>J1 i(j-CLuL»iiiill (j-CljSjJ,l -1 ' ^_' i_xjSjj (JS (Ji-jl 
'ije_iijJi,l x^ljJkl (jL1jj1JlJ,1 (jLlj^jJ,l i".-a- I iiaj TtJ^II J>^ (aJ^Hl jSjljLa 
TcJjJll ^jv ^1 jjjljJLi jjlSjjalu (jLlill Ja^j^l L1j£^ LllJi-J L*J^ iJajj^jU 
1 1 1 /|"^Uj~ I (j^jjjilSj I ^ jj'lu ^ jjj^-^iJ iSjL^^I (_jX.jJ TT-jjici-a JS i"i I 1 ' j -^ JJ 
.3j I ii'stll >l3jJ1 5^ iJlili 3ji iiiS^jVl Tcjjljj^l (j-LalLi^j 
(.3-^ 5j_a (Jj'^ (jLj_Ljl_Ui^ (jLLSj^ '"•'--> ^ I Lujjjjj (jjij_^ (_jjLaj^ ct^J 

. J-AJV^l I_jSjSL!1 TcJajj/ (_5i^ jjLoIj (3^J-J J Mljll Ttjju 

(ji^LaJl CjIjJi^ (jr'lj ' L<»-<kj Ljlli- 1 J I 1 j « ' ' ^J ;J<" jNj 1 1 -1 J 1 ' ^" ^ "" I - , ^ I ^-'i , ,.l 

i>jLji jL-Lfl-CJ tjlS <ljl (Jj^l (j-O JlJ V (3^J ^-uLcilAIl 4j£jJL1 (_5i^ O ■ ' " ■' 

Ij ,^:^ ^Uj ^ jtlj jU-^tl jj^ S^jjJl ojui ^Ir Lj£j$l1x^j^"ii 111 ufA\ 3 -1 jll 
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(jj:e-ij "-yL) (.7^^ Jai- Jljlj LLai- Sjjj-iill Cjj.^i3j .. L^Lfli>-l (Jj£ 4_i^ I'^ji'i 
(_fjj>- 2I Jju 5Jl>-Ij jjjijju dijjjjJkl (j;jj>-3l jj'^ll LlJIjj La (jLcjjjij .TcJ^I 
.TcJ^I (3^'^ liiajL^I iLpjJil L^HLjijI Sjjj^ (Jji ALal Cjj <i 1 m"i i-kjS j£'^\ 

1^^ 4J 5^1 1'lia (3^LaI i_aj.£.I lJL3 .(jj-i^ Wi>^ (J rij! (oJLlII Ijla [j\ lIi^^SLsj 
3«iljjj <) J < J J t^ (JlLo (_y^ ^'^^-"^ ■ 'I ' ^ *j '^^J *— ^Jt>^J J-^^''-'^ liJLcji iJjjlS 

(_jj CjJU SjAjill ijS^j iAliu JiJ^ J-*J '^-^J-" oW^^' •X>-\ tijj (j-a TTJ'^^J 
x_l.4J>. J^li- L^^LLI I jijfc Jila (_ylAJ (_yl^ l>^ f«-'j -S^^La 4jI j Llx^jJI (_y3 
jjLlL^jJ,! L^ILj/jI fjli\ J J ' ^ 1 1 (_y3 jJijJI /sjul Ljij I j"_; ' ^ '°i (.7^' lIiLcI I rill 
joJLc TtJ^I (jl LliSj^j SjjkjJI TcJixJ « I 0- lj_LJLia »j ((9-Ij_lJLi3» (jLLuLiiajiJI 

.jj>-Li jl (JS i"i I <iJI Jjjiliji 
(_pLiIjj S^LuJil JLLo^ijsJI : Ljj:a^ J j.jt>- i J L>.ju^ (_jjL;LiLaJI jJajJll jjlS 
J J -» ' ^ 1 1 J .^jj« '^11 sLiiajJI jjLiiSjIj 1(3^ 'ill (j-« La (jl£Lo (_y3 5j-fJ^ *>^^^ 

d_4.cLjJI jljJil (_jiLjJJ ilJuvIjJI (—jIjJLILj j\j "11 II Li (_JjjLuJ ^ 1-^ *""' (j^l 

jj-« (^J ^jj "»■ .^ t| ^JLA Cjs:L>- jjJi (j-* *?'Lj^I L^ I ^ , ^ *" (_7-^' ^ *j -»■ U 1 1 

S^LiPI LgiU^ JLajJI 

d « U ^ 1 I J J ^. , ^ 1 1 ojui (Jli- (_gjJI 7CJ^.Jli! JjLiLlI TCJjQJI 4_l[^ (jl£ Loj 

(_yjj| jljJll (_^ Loj ^TtJajJI (_y^ 3j±uall ajjU.'i/lj 5jj.<JaII JLus^LsJIj 
ijLJLj S(J_ojJI (_y3 Sjl^^vjil L^lii jljll (_yji Jji ^jj-> '^11 ojui L^la I Ml"" 

3x.j.jji (_yjfc Loj J'L^ *l_j4JI s~>^ (*-°J 'l5-^J->" 03^4 r'i?-^' »i 1 II » J u ' ■-' 
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Uj ' '^ "^ ^ ' * ' t ri"^ 4_LJLJ_LLij1 ^^JiLUI 

i I Jl^ ij-i-iS 4 J iti li ((i—LLSLjLS)) dJJjLil TtJ^I i-jSj£ 4_i^ ' ^ •'^''^ La tjlSj 
jl i<i_i_LaVI Sl—Li ■^j->-^ (_5-JI j_<iJ_o (_gl ' '" .':. "C" joJ jjj .^"11 ijiiVl (j^j 

(j-Sjj ITCJ^I (_y^ SLptil 5j_uS (JlS Mil J^JJ LaJJ SLpJI (_jJI JjiJ^ (_gl 

jJuL^] (Jl's Mil liJLui jjl£ L^JJJ Lo-Au^Iii-l (j:^jd]| lio^j^JI (_jjLaj^ (_y3 (j-^ 

j3j-^ ^ J ' >» 1 1 J jjj_i^^£LII ^tj I iiSjl (_5-iLLi > J Ml 1 1 e^^^ 'O^' r'i^^' '^4^ J-* •-* 
.^jjj'^l ^j-* (J*-^ -3-^ J'i^ T ' ' ct-^ 5^_(ai2j y Ml 1 t^^*-^^ ^^ "»■ , ,.^i .11 
Sj Ml < 1 1 (_yi VI (^jlaj'^l J < "i I 111 <Xs: 5j_Lj£L!l vIjLJI^j^Ij CjLjLJJI Laf 
3_j_5_Lia.c CjLcjI^ liJLLA (jl£ Jiia lillj ;«-aj .(_p3j'i(l TiJjLJ (j-a S^^ji-'iil sLUu 
j_y£Llj .(__>l3j3l (j_« O'-^^ ij^ Lr^ 'I i Ml iJliljLjlo 4j^ij S^^Hi ij^^^ ^i>^^?-* 
.CjUji^^SLiil (j^ ^"■"■-" (ji lijlr i-j-^^^J P'i?-^' Lt^ SLpJI (j^ ^"■"■^' 

4_LJt_LJ_L3 J-liLla ^\ 4jj I II ill CjIjJl^U ((3t_LjS_jL3)) ' l-^J^'^ 'I «L»S^^ JiUx-i 

i_!j_L>JI ?LSi (_y^ (jjijjL2Ji,l ^^* ' I _i I ii->- 4j^jJi,lj (^jloj^l (j^ "^j^ l£>^' 

A^j.j>JI jjJaj (j^-J (j^ i Ml II (j^j^Lo cjLIo (_jJI ^ «^ji^ll Lit>-Ll>-I j-ia 
7c_j_»-a_i LiJLa i(j^a-i Lol ii— ijojsjl jjiaj (_7SL! (j-a-uJI cjIjLlLo u^\ c^u^Ij 

I jui (_y^ Sijia 5j_o. (j^ 4SIaJ La jLiIk:VLi Lijii-I lil JL^J.! I Jui (_ya aj^ 
I '-"j' » J ''^"" ""' L^jSLIj LlLlo (jLLj^ L^ «)«_LiSjL3» ^USj-aS .(JjlJlJI (j-o pj-i-II 
» jl-^"" ""' pljj L^J 'iIh's-' 'LtjialLtuJ V j^l J-Aj i«lj.ji:>JI Cjs^ ^jljI/jI 3jjj 
x-jLua'iil (j_« i-« pj-i ^ JJ^J ^.>^' '^'-4^ Jl>-Gj jJl>^^ jj-> '^11 jt^JiJ (jl 
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cjLijIjvj (_flj| (_jJI SiL^isVLi I L^jiLsolj 7=J>JI 3^j.jj/ (jjjLjS ,j-* i j '^ i ' (_^1 

I j'ul . ..J I I ^ ,':.'C" j^l I j 's /| I 4_lL>.|j jjjl Liiajl L^j iCjLjj^.j>JI juI j^^^ 

^ I 1 U , ^ I L^JlJC-J (_5-J-II (<S_«_i'^I ijllljjij^l j_UXJJ d_lJEJ^I Cjlj^l CJJJ-3 

^ J ' '^" 'USj.xilj .(<i-ulj.j>JI ' '' ■'^■'^^ (JjLjij I jJ^J silxiiiill djSj^ 7'^i>-" 

di 1 J 1 < " 1 1 ^ ^ I" J (__^j'2l i_xSjS ^1 I Jj^'' J .^-- I (_jIl1I 4 joUll Cj La j U U 
(jl L^_Lo ' . I U tij ((»_LSjL3)) 4j£j^ /?-jLIlJ (<iJJ-2j LJ lilljj 7=-JJJ_3 (^jloj^l (j^ 
U^ /<s_Ljlj.j>JI (j.^ I '' I T J 1 1 (_, Ti U <L2jjJaJI La (jSLIj . I JiJJL>- La \^uuZi ^JJl-iu 

niJlji Mij°i i—iJjij "^ <i I III id-flj^jJI ?Ll>-3| (<si^ (_y3 jLL«-« (<sJlc j-AJ (3jJ^-i^ (_5-I 
aIj^I ^^-4^ (j3-^i •^J>iJ-:!-' (jr^ Rochester j" m mmjij 3_«_oLv (_yi J-«-«:J 
3Ll>JI (j^ (j"ij"iii"ill (_y3 iS^^ J*^ '"'.' j'^'^' i-J'^J^ 'J^ >-" LoJl^ Cji J m I iiQ-^l 
4liAjfcJ ,yc ij\j£lai\ Js>-\ gU£ J jr (_, olr pLilta-l (_y^ ^ • •■■-i"' Jl>-j itcj^I (_,lr 
3 "^ ^_' 4^j3j-«J sLLajjjij sUSLuLojjI SI jI Lls-^^^lJI si olr (_JjJ --^^i ^ "^^ 

ijj^j3 (_7^ Sj-JLi^ Si j| j^isj cdJi (jLiiij La Hji'i iJ-«-flJ q\ i-dlji MM*^ j^ 
SjjjL^ J-*-^ Slj'iil ojLjfc (jSLxjj .«(— iJjj 7c^» e^VhjuLis] LifcLcj i_aIjSJI (_jJI 

x_a liJLLA L^^j^ ct^ (J-«->-I'j T'iP^' lt^! ^JJ '''^'^ 4_ul jl£. SjLo (jj^ ^i?"-^ 
j_4_LJ 1_oJlJ.C (_pl I II II (<iJJ>3 jl j-LtHil ^^£L»I<JI dj^lj^j P'i?-^' ^J^ Cy '^-'ri^ 
.(tiilj CjjJl>. J1.>- fj^} Likjxjj (<IjJl».j (jl) d-iiej^l /<iJjlj.j>JI 
(ji_a (_yi^ (JLj/jV (_Jjj>-I 4_lojJj^ t_!jL>o Cj^ij «_o «(_fljjj Tti)) ^^" 'Ij 
(_yj| 4_ul JlC. jIj^ (JLjjijI Cj^iiJI i_!jLtlII aJ-it ' " • ' 1 ' ^"' .((jLcjSjLS)) CjLSj^ 

(lUI '-;-'^><-l TC-J^I (<S_Ljlj-^ (jl (_5-Lc (l(_fljjj 7C_3)) 7"1-^?^ ' "^ ''j'-'J •lJ'SP'i>^' 

3lj-c.l (_j 1 r ■ l'^ -^ ""^ iJ-«-«J i_ajjji i-LJlji mm"*^ (jl ^^SLa ijja liJLcji (jKj .(JSI i nil 

(_^l * '^J joJ 4JI (_5-<fc (— fljjj TC-flJ 4_LjLjtjVI Sj_Jll (j^J .(j^jjej^l jlJLi^ 

jjsJj (jl I Jj^'' (jlS . I j .^1 «U I TcJjJil /<lJj|_^j>- ^ I * ■-i" (jl i-j-'^aJ La (_7^ . ~ 1 1 . 1 U". ^ 

(_yILll Cjljl < 1 I 4_UJLA CjI^JLSj CiJUUS^ Jiia ^^JS>■^\ l_!jLtlII Lol .1^11 i|-»-°l 
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. (JLv (_p (_y3 "ij-LuiieJ CjI^JL2j (_5-AJ i(<i-uIj.j>JI (Jj^ jj-* Jii-jj ji 7-jiaIl 



J-j-La /<s^j iS_3-^ (jr-^ ^ SJL^jJJ 4jjJl»JI (jiiLLLiilLa .(j.uSL«JI iiJ^aj La 

3^L>JI ^jG LojJ^ sljLill (j'^ij^/aJjJI (jjSj La LjJI-C.J S-ojSL^JI (j-o S-lUjiAII 

jLpJI j^jj tij^' ^T^=^>lJTh^' Mj'-?^' L?'^^^! ^^l JJ^ 1971 aLc: (jjia 

5Ljj>iJ1 jj-^ ClAj:e_jl pj.x^j_a Ajtie-ij tiJjj ^^j^ ^;^^*" , ,. t ^1 * ^1^" , ,. * t^\ jjJa3 
«L<u^Lo ^_^ .U^ll 5jL2JI (jij Sjo^ SLpJI (jl ((TcJ^I jlj^» 't'J'^?^ 4_(jii (_y3 

.3.Ll3jJI *Lp.>U LaL^j 

(j^ I ri'Cj! I J^'^J '^>^jlj LS^-S^V'^I (jtJ*(j7^I ,3j,U^tl SjLSil (_y3 Lilli (Jjlij jjl 

3_aLj>JI ^ J . U ^ 1 1 5jl_2JI jjLjJj i_j^ SLpJI Ji^^v^ iLiajl 7r_Lje.i-a (J riNttlj 

aTTic Ij .tcj^I (_y3 L&ji^^j cjVL<ill>-l (j-« h-l! Lj-uiu-j3 ^^£La I «ij . n-*- 1 jj^i—Sjjji 

^^^ LijLjj, Cu^JLa-" I III (_^l (-jjLaHll LliLLiSjj i_xjJLj/I (ji L»^i (<sJL«JI IJlj* 

jljJlLa .^iloLi. ijjJK(^jjj>JI ' _ .U^ll ^_y^ 3_lL>J,I j_lc. /<ijjlj.j>JI (2>c i—i-iiiSLJI 

I". I inl iCjIjlaLsJI fj!s 5_L>._jJ_jjjJI jjlicsil Sjaj^l ^j^l jaJ^ij (_ylll 4jjI JJLII 

.A^UJI 5_,_.U:;ll ^_^|jVl lilllJ Sjlji^ 
ti-dl J i mm"°i JS'ii III 1 1973 aLc (j_a (j J ""^j-J) (_yJliJI (jj^ Mi"t (_y3 I JiSLifcj 
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SjL^ 3-jj-j (_y3 4j^.^j>J,I *Lp.^U Sj-lLi-o / ~ 1 1 U ^ ^ pjj j_^ ^" -1 j -^ Ctjl^ 

(Jj2l (J3-ii^ 10 (_5-3j . L&jlj^pjjiV Lj^^ j.^ji Jljlj Sj^jiJIj (_yJ5Jj>JI i_JaiII 

jj_i-3 Jl^j ijJlJLj ij-j^ (j-o tiiLujiJI ^<-«^?J i_jjii 1973 (»i-c (j_« (^ J I M_o) 
(_fj_j ij-a j^\ 1-dJj CxjlSj . Lj^jj cjI^P^ 3^^ 4jMj S^Lji^ (j^ IjLA <ijLiiJ 

jj_<ili:5e_j /c-ul^jj>. 4-da^" t n oS i^jJij La ^^_^-*i * ijo- Lx-ijJ . l^p-« I 50 «L^L(.iLA ^_^1 

(jjLS (_gl (j-« 'l-:!-!'^ slj-iiai- La ^«^ ' Lajj jI iiiJLLii La (jl£Lo (_y3 LfcJ^^j 

.«d CjJLs. liLo IJljI i-2j-tj ^ LLcSDj i(_y:»- 

IcLuJI J 973 (jj-ft-c^j) JjVl (j^l^ 10 -202Sia^l ojual^l -.^ Lo^ 
.3^jj I6-:«I^4JI 5jlj-»- 2^jj iCjLvjJ I0-:3_ijI1JI 5j1j-»- 5^jJ i35:22 

dj.U^ll SjLSil (_y^ 3j^:>.j^(jJLujiujjiI 3jj.43c^ *Lt>-l LliUajtA Sji^ ijl>* ^ 

Q^ 1 J ( II (j\i_ufc 4llLaj] Liiajt CuLLAuSl^ ^^"^ ■^'' * '^^ ^*-^_3-* l3^ Lt^ >t-sl3 
Ja^ 4J (jj I iij joJ jjLaJJI (jjs IjLjJL*. Lcjj ' j" -^ J cr^' CjLLl«JI (_y3 i-Lliji mh*^ 
L^ iJl!«L>- (j^l 5j_ljSJI jLjo-jI ' " . ' ^ -» a J dj ,U^tl JjLflJI TTjLi- i_2j^ (jl 

«:Lj_>.1 Ji^_^j (j"A_iIL3 i^LajLjj_3 (J|j_4-ll (J^ (j-« 4_7:>_3-^^?^ ' * ' '-^ '^'' jj-* *^^J-»-"i 

j 1 '' (_, 1 r I j I Sj »"i I II a '"■ ^ 1-^ Jl^ . ,tl ^Utl c^l^ "-^^P- 2Iji JlA 4.SjSj 

SjIjI jj^I UJ^ 0' U^^ O^ f'-ij^^ Lr^ O^^' ''-'^ J-^ -^-5^J .(JjLjj/ (_yJI oLjI 
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1_LJ^.JV L-O-SLJU^] Q^_SLu_U jjjJ*_(_U.fl_uJ 1 (Jl5^ --J ' ^ ' I £jL^ (^3_<JJul IJu^ ^_^1 JlJ-ilJl 

(<sJ i4_LiLi2JI 5jL2JI (_y3 4jjL>o /jijLiJ (jLa iijJIji mm*^ cjj^ I I j I II tj nJiiLj^jJ,! 

l_^ij J ^" , ,.l j^^ .SJjjla SjLua^v S^p^ J.'^** J^-3^ (*^J '^^i?-*^ ^ ,>iA^. :tl 
SLl^I (j^ C.L-TL-L.U JUco dJLlA i^SLj /<sJj .Metabolism 3_Litj;J,l ((_vijVI) 

<i_i.cjl (_5-Lc <ijL1j^.j>JI iJ-2-Lj ijJJjj L^Ii-l^i (_yJI «Jajj L^l2jj t^jj-^I ^'-^ ■ ■■ 
fcHj ' ^ A 1 " "»■ rt , 'ji^^^ (j-**-<i->- ct-^ "-^^j^ *ct^H/^^ jLLi^l g| 1 1 111 5jj^ (f^ 

d_Lajjj.j>JI SLpJI (2>^ i°'i'»- jll i^jssj Lx-Lu ii—il^^lj (J-ojJI (_y3 Sjjjia^ CjLuj^ 

LoLgj 3JjLx^ ^^J^\ (3^i-«i (_7^ SLpJ' o' o^.>-^ ^' njlSLoVI jJ^ (JjLa-ij 

.<iit3 . jU" . ,.". LI, jijJl>. Jl>-jj ij^J -u^j^l f_j\c- Lufc si j-rll 

i—ijLjtjJI 1 <i i j t iJa-La LLa SLpJI (2^ (Jjj^LaHJI )«-j-«^ i_ajjLj (jjcia 
tiiijtaJI (Jix-i .ilSLlLi (_5-Aj n_g.iLjj Jl^^ ji «)«-ijSLjL3)) LkjuUij (_jjJI 'ix>-^^^Lill 

i<ija_cj_oj isLj-Lua-a ^tjLljJI Cj_iLS I JlSL&j TcJjJil (_y^ SLpJI (j^ (<sjj/L>JI 
j-j-C (J-S'^l (_5-l^ '-r'i>^ Cj^j ct^ W^.^^ il>^ LiLukUj iijJix-aj 4jjlj ii"ii hIj 

. <l I iiLsn 

CjJL>.j^i3 <ijjJEJ^I . iM ^" . ..VI ^.lLajlj (3 1 *"" 'S^ 3 J 4 I'll ii'^l (j-« LalUJE-o 

3_Lj| JJlJI SjULI Jui-Lj (ji I j I ju ^La i7c_j^l 3-j_>3 (_y^ 'i^ij.^x^ '"'^Jj ''^'' 

L^j . I 3 ^ JJ *- ' J 'J^?^l (j-* vIjIjUlJI Jlj>-I I j ^^l'' "-r*^?:? J' nJliljlJLlI 7-jJajj 
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(j-o r-j-jjcji 4_oLji 5JljJl>- CjIjLc. (_gl Cxjl£ lil i5j-i (<u .j3'JJ^' I mI^ iljJL>-j 
(Jjj-Ti 1 11 iJI^l^ I jl La (JjJj i(_yC.L«jiuVI xjLLaJI Cjli LjjIjLc. aXoJ j\ iS-i^pJI 

^ ..A'"" jc-ul^^j>- CjJL>-j «Lj1 ^ Li£ i LuLui_jS »1 t fi'>iJI «Lj^^1 ^_^ La *^_^-*Iu -^ '-^^ 

,j_^j2l jj_* «LL-ojJil aLlL^I *=L-ajj i . 1^" . .."j 

(_yj| (__)l3j'2l (j-« L^ *(jr^ cH^' CjIjUlII Cili-jl LaJLuLS i«Luu d_L>-Lj (j-oj 
LftS i3j_pJLj LuLl<uS CjIjUlII aJJt CjJl:>oI iTiJ^I 3-1^ (j-a Sjji-LJil «LLl»JI 

,^j>JI CjIjLc. 
i> J I II (_y^ 4_lJ£J_^I 3j^_^.j>J,I «Lj.>-'i(l joi^ (_y3 <LjjLajl TjjLlJ ' " • ^ ^ ->- ' J 
5000 <al I iia jja-VI (j^ I itjia-! JJ>-ri j'iA' L7^ ij\^\^^ (_y3 3 li 1" -ie-a CjLLi^ 

J J ^ * )jL^_IlJt ^L>ij jjjjLj_S_a tjLS L4-1JJ i jLj-^jtlULi /ctojlu 3t_x^^l (2>^J 

^ jj-^J *(*-:H'^?— ?^' ij~* ^^-^^-i-^ 4x,^_<iJ?c_a ijy-^^ LAjI Ti^^Ij t (I 3t_LjS_l Ls )) ^_^ 
3 Jj '^ » tl J-i-^ jlj-11 )«— a <— IjLjaJLlI OJLA S^Lla (_y3 (Jt!^ ' j"^ Lf>^-" ij^*^ 

• jj^l TT Villi (_yi^ LifcJ^^J J.<Ci:>J,l 

ijjjjj (JLfl_Ljj/j_i cjI^ Lj^jj 1 J I ii->-j .(^jlaj^l (j-ujJ Tcj^La . I .^j -i^j 
j_y^ Sjij^ 3jj i>ir jul£l f,[jLAJ^ '^^ '-*t'JJ • J'^?^' '■-*-* C7^ (jr^^^ O' il>^^ 
i—iLl^ f_^ i3_Ljl JlJJI jljji,l J I ii'Cjj (ji (_,lr I j • •■ ■-I " ' Sjji^ i3jiejjj,l 3jjjJI 
jljj,! jl i4j^L>JI 3jj '^-jII J-i^ jlj-ll ^^« ' J^JJ L^jj i4_iJEJ^I /<ijjlj.j>JI 
CjljLc. t-ll jCL>.l » J U" . .." (^ylllj i3jieJ^I 3j^I (_y3 3jj>JI jUlL 3Uj, ,.jtl 
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Ijic Jj.^^ll (^SLol I 1971 aLc: (_y^ C^Jo. (_ylll ^jitJ^I 4jjLl«JI ^Juuslxil 
elj.ji:>JI C^j>o djLjiau (J^L«JI ^ AjUtI jjjjLl2XI ^JsLjjj jLiiil ^j-flJa Tc-a^La 

(j^LaJI (j-a plj-i'^l iJJ-^J P'i?-^' ^_P (1>^ Ix^l t" I 111 I jl ((jLLiSjIS)) L^JLflj (_yJ-II 
tliljULlI jljJLol » J U" . ,.j > U J ,". I jiitA ■'■'-'•" (j^iaJI pljj3 JL>-jjj 

.4-i^LuuSLll cj!ilc:LfllII (_y^ 3'^j."jtl SjUI jjJj (»Lj-2JI L^jSUjj iL43>Ll3lj 

^ o"i I 111 jjj «L;e_u_iJl j>JLA (JlLa (2>^J '^JJ <>>* 11 ^^-i^ »Ll< mS ju j ■ '■■^" ^jl ^^^La-i 

.3 MiitjJI Sjliil (_y^ 
1 ilq->o L^jSU iTcj^l (_jlr SLpJI Ji^^J (j-^JaJI 4jj^j^ J < j"i I ii" jISj Vj 

(_y^ 4j;.4»J,I *Lp.'b/l J>=-j (jyi^ fOlo iJjJj '^j^ ^ ''Jl J>SJI (_yi^ jij^LllLi 

Sj_Lj^ d-L^jJj-u d_L<ukl CjI j iJjjlS OJ J '"ijjj (IAjLj TJ^i^ O'-^ lillj f-a_5 

. I j . ..^1 BLpiJI L^ (^J^ LT^^ I-^'^ «Llui^U 

CjLlL«jlII jsjLjfc OJ^ '^J3 i3-i^pJI (_y3 (_yjjjiaJI i_jjS^pJlj ^ ..Ar.tl 5jjJ 4 i Ml" 
i_ajju (2>:a-i^ idJJii (_yJI S^LiaVLij . L^l J SLpJI »j Mi't 3ia:>J (_y^ CjI Mi't Jl^ 

(2r>-I^I p'j-'' '-^^^^ '-*:'J_3 • '— ' '-'tHJ'J-A^ 4^1 MiU diLuj-jsJI (jj3 ij^isi <iltuLji 
L^JeJjUJ LuSjS (_y3 SLpJI >jjij (_yJI sLujiLjiI CjIjjjiJ^ <iJL>JI TtJjJil ?Ll<uS 
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Jj^j liJ l_j_Li_j_a f J-J (<sJj 7'i>^' (j-* criJ-'^' i_Jai!l cLikiJLo u^ Sj^jvj^ 
lil La 3_3jj(_o Ij-^ -' j tl (j_o (jlj 3_iSLa^ L^l (Jl^ <ijSLIj itcj^I f_j\r SLp. 

«LJ3 11 ^1 J I rr II -' j ■-' ' (jl l_<_-^l-3 l(__)Ioj3l 4 J i°:m (_jSjS Jji (_g jJI ITCJ^I i_^i^ 

. L^-La ^ .^1^-" ...11 pjjQillj 3jj_5tlll (j^J 

(ji (j-SLflj 5j^_^^>J,I *Lj^>-3I (_yi ((i_(.SLjL3)) 3jj.j>o /jjIHJ (jl Uji^vj lilj 
(_y^ Jl^I in" I II L^Ls iSLpJI J^^j (_)l=_pjaj V L^jj i(j-U^I ^1-^' ' "J ' J ' "■^"' 
J j I--'"' jsJ (_^lj 3jj ,>..ll sLuijSLII (_y3 (li-cSLjLs)) 3jjjaILi (j I <" J j^l j-^ i_H»- 

(_j_Lc SLpJI CjJl>-j ^j .tcj^I 4j^ (_y^ 3jj '^'^ SjLo -i^^J (_5-Il J-^j-« lS' 
jLjo-I (_gi jl '3jj '^'^ diLjj^^ (_gl ' '' •'^■'^ ' (<sJ LiJi (OJ ScijiijsJI (3:^1-3 iTtJ^I 
ji . ^ Uj . .. 1 cLujj^jijjLjji jlj^ (_gl Vj i^jjij^l (__)l35Ji:>J I J CjLLuj^>.aiI ^Lb 

.(__>l=j3l (_yl^ SLpJ' jlj-o (j-a i_£_>i-l SjLa (_gl 
4jj.4:>iJ,I dLo-VI (_y^ bjLISLjLS)) <_jjL>o (j3 ^jjj .>»tl I I ,>.al " (jj»jj IjLAj 
i_!jLjtlII (j-« (5jL>-lj (j^^^ Sj j (J-ii-«J L^) Sj^ lJlILj 4-u-uI I ii->- ^^^1 dulS 
(JAJj .Tt-jjJil (_^ Cj-j^j 3 jj '^'' SjLo I'lii i"iS L^l jJljjj 1 1 jj'' 4jjLl<ijSLII 
iLpJI CuLji^tll ^jjjiajLlI LjI^lILi t5>Lo o^jVl 4jp^ • JtH^' C5-^ ^ ^^ 

.(_jj^m (j^ La Llx^J (_y3 i"i I'lLc (_j^l 
7c_La_<j/ ^ I '- L^_Lo Jl^^ L*^ ij-^' ^ JJ '^*ll S^m (j-« 7'i>^' ^^ Ct^J 
«G_JLI a1 I ii"^^l ^1 jj^ojUAj ^t Ll[ ^ <vj i5Li:>JI f^jLil^jJu 1 is 1 11^ ^ ^-^ij J '^ '' 
CjjLaj La jlj-C. (jl^ iLuLlajS (JLjLiillj >> I iiSjJll jtj^l Tc-Liij/ cLLjLj)^ Cjj^J 
JL»-^ 4_ji jl . ^ "^ Jj ' J 3 ^ ^ J J 1 11 Sj!^>^ (j-o SjjjLS (_y^ S^jjiaj^ S^jjjjsJ 
Lo-a 4-iJUfcl (J^l IjJJ 3jj .>..ll sLj.<ijSLI| «Lj£ i^-jjj c5'-*-l' f'J-'J' (j-* U^3 iSLp. 
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»Ll<uSj1 J-4->J LjJlii-a LjJJLa 1 1^ • "j » ' ■ ^j ^^ . «LxU LiiaJi ' " ^ «" " ulj 
SL^_Lo I ^ J '. . ^ ^ ctO^ <iiLa;tJ 4^^1.c jj jljJll oJ^^J (.3-*-Ij ij-* ' '-^'tH^' ^ ' "'" 

ti A !""»■ rt fiLL^^U (J_aJ>iJ l_LjJ_flJ «UjLx-a CjLuj^ jj-* *L^3-<i^?E-« *-lulj .^JIX,L_U 

jjjIiiLa (ji Lai .(jLxjijVI jJi^ (j-o La (JSjIiJ Jaj>o ^jC^ll jjjjfc ^jl ^ ^ « . 1 1 Jj:*j 

jl I " i I II 97 I ^ I C " (jL<ji_iVI p I ii-v L^-Lo (jjSj (_j^l "AjjLlajSjI jIjJ,! (ji (j^ 
(ji <_jL11sVI (_jJI )«-3JiJ j^3 4Jlj i(J;Lj^l \jJt ijji Hji'i ji nJliljVjj Sjjfu^ 
tf JLA (jL^ i^^i (j-« (JJ^ ■ ^ '•' J * Jl:>J1 IjLjfc (_^1 (jjiliJl g< I ii'^c-l LLal i ii"^i (j^^J*3 

sULs . SXxIl culJjSHI lUiiiti (_yJI '-■■^■^-=-- ji^ aj^Mijil oLuKU oljjjLSIil 

(_yi Jj^jJ,! (jj_ij.£Lll ji /<s.ja_ii!lj I l'iji~i ' ''I^J 2 J-Aj LJ-o *>^ J~ ' (J's i"i_t 

J^J*-^1 Ajj I iill£jlj i 1 J^J aJL:>"i I iiU ^c-3e-AJl jjlj_u (jjjL_ui (_^i^ * i i n"^ LLal i ii"^i 

qjuLlm] (jyi^ I _i I ii-*- L(jl_Luj^ (_y3 J^jvjj,! vIjJljVlj j-uiLiLs jjjcI l_LoUil^ (_y3 
jjj .3jja^ j-LoLcitA LLoJ (_y^ JlJJl:>JI j j"ir Ij (LUaji ^— j-^j) ^I^^JI i^ jl j I 
(-aJtlu (_yl!l olj jJI J^ t_J^ (_yJI *l>iVI l-LtajJ J'^'ai 3^jjU5 (_yk: (jSLJ /oJ 
. I J "^ Jj *- ' J ij-J-jS tLcj (_y^ ijj>-VI (__)iiJijJLi i j '^« ■ L^ial>.j il io I ii-v L^lo 
3-j1_^ (_y^ J '^ -> ' (jJ LLlSJj .aJ-jj^ i^j-II J-'-^W cdJi (Jji^ (ji » jl-->" ' "' 
ijj>-i ijj-uj )«-Sj3 L'l'c$-«u lJijSj .CjIjJJI (j^ iJ-4-« ??i)-* C7^ "^1 <— sLLaJ,! 
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' " ' U - 3 T "' ^ ^ OJ'-^'^' (j-* "-^^^^ " i"il lij t_gj I'll J II /n I II -»JI L4I0 i_x£^pj (_^l 
(_^JlJI j_o'^I ijVjJ (j-LJ^Lo Sj Mir ^:=tj ' ^1*^"' L^l <_jl^j>JI ij\SJS ijjLiAjSllI 
3JL>JI ojijfc (_y3 (_yl>- (3^J • '-^ "''^^ CT^l J ''-""^ J\ Ml t J < i"i t LLbijaj (jl i-j-^^^J 
.5j.j>JI (j-« Ll>- LjjI^ r'jjjcjj LJLA d-uLuijSLII jljJ,! oJui » '^' (jl » jl-^" • "' (j-I 

. IjLa. Jj^is lj-*j CT-'l '-^■^ JI-^J • " L-IJJJ I LjjjJ^ (2>^ ''^ '^4-'S j-*'^' '■-*-* 

cjLLjLSLJI » i ' ^ I su^jjj ^^Iq I (3^J "ijilSij (J^l i3j^ '^J^ '^^^^^^^ Cy^^^3 

L^alil (_y^ ' Ml"" /oJI^jlII (j-a j_uSlII (_y3 SLpJI Jl'C miI (jl (^lil J . ^J^ mijII 
CjL_ljj-j>JI ^j-a ^-: ! -' ^ -^ ^ ij~* L7~^~^ ^^JJ i I— La oJi^^^jJLI ' ^ ' '■■^ * Cjljjul JJ-* 
(_3jlj-taj Lla S^jjIoj^ L^jSLIj iSjjijiJI (__)l35.«j>Jlj CjLLuj^)_JI^ i L^li <ijjj<L<j/3l 

i_^ljSLi! S-fljiiSLII sl^^'i/l (_y^ S^UJI '"'Ijj .^^«lt (j^£j L-iJjj i LiJ S^jJLo j_lc. 
Aj^ V (_^LULij iLoUi^. i-ilUj V i4Jj^ ^iJiL^Li i^jJJI 1-Lu^>ii 3JjLx-« 

(j^Lal (_y^ «m j-i^ J^' '-r^'-*-* a JlJ-"i I iij LxJjJ . Ajj I iilolll (j^ J-i-'^' CT^l 

(^1 n_5i^ (j^ -»JI Ijui (jl^ liilj nJjSLII (_y3 J>Lii!l (2h« *>Thf^ '^-^^ -^->?"J 
3jj '^«ll diLuj-jsJI (jLs i[l^j^j2 (_y3 (Ji-JJ (_ylll CjLuj.j>JI pl^l 'J-f^ Ji^ 
3j_2JLtu_o L^jA_i ijjoil J J J I II (_5i^ , I ^ . ^""1 4jJj^ljLiII pj<i Mills h^jjxjI 

dj'il J '^ "I 'UjJLa SjLa Q^S J 1 n JjLjJI A^jJj^al (_jll>-j .ojl^^j (_y^ LoLx-l 

aJI^jlII (_y3 VI 3JjLji SJLaj (jjSLj V mJSLIj . Q5SLII (_y^ Sj_u^ cIiLlaSLi j^IjUo 

. ajJtyl I (_y^ « U I 4jlr jjfc La J I j^ (_,lr 
i I JjI djj jJil dJSLtuJI S^m A jjr" I I't 2 'Li^ iJllLcjlS ji «Luiol Ji^JJ '-*:'JJ 
<i_LjLjj_^ CjIjLJoI L^-Lo J Ml" i" (_ylllj " _ 'I '^11 pj-iJI (j-o L^J^ ^HP^' o_5^J 

.4^L«JI CjLujj>JI (j^ Ixla^^ 
((jLcjSjLS)) (j-« Ja^j^l djij^ i_!jL>o (jl 5^^£La Jl2Jj 2 jl^LsV I jsJLA (3^J 
(_gjL>Jlj i(__>l3j^U <ijL5J,l i_i^j£Lll I jui (_5-^ •?'i>^' (_,lr SLpJI (_yJI J J Mil 
(^,_Lc. J_«JL«J jjl I— Lje_i-a iSLpJI <J1!Jl».j lil isUilj Q^jj£LII (2>« *>:hf^ '^!-*^ 

3jj '^«ll » l-Ltt-iSLl I 
jiLp-VI [^l^j jjj .^".11 5tjLiJ (jlJu L^lJo '3jj .>..tl ^LuijSLII /j^jilj (j' "^1 

^"^U", ^ (_j^ <iii3 jJI CjI oj I ii->>JI (_y3 5Ll>- J^^J aJi^ '^iP 3*J1"^ ^i>4^?^' 
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(_3-«-C (_5-Lc (jj-^ '-*:'JJ •'-^1 J ' J *.i ' "^^ (^',J^' ^'-4^ cr^ " Wi-lS:? "J "(j-^i/^" 
aJl^I (j-oj (_y^ jl i_^j^l (j_a j^ I (jl£Lo (_y3 jl (3^L>JI (_yJjJj>JI i—JslHI 
'— ^^'^ (Jjl (_5-4^ '*>:t^ '^^''i)^ <ijjukl CjI j T^J^il S~5^ "^-'t!^'^" I— al I'lS" I 111 

« I-x—LlSjIs)) '"'j^ ' j^l '-t'^j^ (^ ^H^' J' S^Lji SjJ, J 1'' 3JL>. (_y3 sLciia 

«Ljj>.^ J_LJ>J 1 4_L.4-L«J1 CJI—lL^JlI,! jj-* ^' '^^ ^^^-LC*^ J t , ^ rtj iSjL^ CjIjj i I III 

/oJLc (_y^ ^^j^'^l Aj 1 » II (j_« S-i-ij-i ' ^ .^"' 4jJJlJ(J,Ij 3_i^3t!-'^'j ^Ti^'j-l)-''^ 

■'!'-'_■ j" (jl *^l-^"" ""' <ijSLuLojjjl djS j^ J I j L^jv (JLjijI si oUII u^^JLi jjj^ 

3^j_j I j ,^ -» a L'l.'lS.<u "-^^^ 'O^j'^' LT^l W ■^-^•^J iCjLLj^ ct^ J . ^ -- I J 
Sj,^iijuaJI j_iL>J,l (j^ Lu3^^ '-y^^ Sji^^jJll Sj-uSjI Sj^iajJil j_iL>J,l (_y^ 2j_Lj£ 

I . 1 r I (J.3. (j-SLflj ijJJJljj .7c_j^I (_yJI L^LjijI LuSLxj (_yjJI 5jjJl:>J,Ij Ijl». 

JlSjii^ (jSLxjj . 4jj.4;>J,I sLp.'i/l (_y3 (ii_ijSjL3» t_!jL>o (_y3 Sjia^lJLlI JaLSjJI 

ii_tSj.S_!l I Jlj* 3-1^ (_y3 Sji^^vjil (j^mij 5_uLj.4jSlll jljJ,! 3-ii^>J jjl:>o (jl 

cl)L_a sl^^^l (jS_4JJ -■»■ 1^ , ,.tl (Ji*:>o 5Li:>iJl (j^ I ^j*^ ^'^■"'■^J^ t^ I iiS" J J "»- . ^ t r<^ 

(_^j.^j>J,l ^^-» Atl I jja Lxj iSLpJIj 3jj .>-..tl sLuijSLILi d-iLtll,! <jiiljLji>-VI 

(jjS J I II cdJi (jl (j^ ja£.jJlj5 .liJLuJuJ^ CjLlISj AjLJr" i n t (jl 1 '^_'' LiJSjSJJ 

.3_L».^jjSiJl iJjljjiS (j-<»-»^ LilLc. (_yji 3 -1 jl I ajjt (jLs iIjls- LilSLo 

(J^ j_Aj cUILa (_^1 (jj I iM ^ Ij-Lajk- L^jla (J_<i:>tJ L^jL^ t^^l (j-« (j^ ■ o j '''j 
«LiieJjJ,l SjjjJl Cj1_Li£. (jlaj^l (ji^ (jr^Tiit (jl Ljjjl lilj .(jlaj^l (_yJI CjjJlJl 
■ iJlil M t II tfJUb [^ ''« ■ Vl LliIs 1 ijlr I— t--^La I jj"°i j<ujlj.j>JI .^^^J (j-a JiSQil 
Cjjjej liLa (jSL! i^uL>- L^jI^ *LajVlj ajjIj.:>J1 j>juk t-iijv (_yji AIUjJl 3 -i j -i "■> 

l-L.-'e.i^a Ijiai- 7iJj-ll (j-o S^jLaJl 3j^.^j>J,1 '"'Ijj .^^«tl Js i"i" (jl (jS.<i-i Vl 

'3-^-3 u>^-"jj'j j-^J TT •-* ^^ '^"^ (_y3 i(j-\_iJEj^l (JlJLiujl S,_)l3j'2l u^i^ LoLc 
CLt^j f_^ VI (jj (j j"i i_i V /<^ (j 1 < -v i(_,_<jij_L».j cjjLaJj^j (jl£L<ji 4x^L4A (_j^ 
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(J^ •o^j'^' (*tH'j^ 3^jL2^ (_y3 7cJj-aj V 3_j^LJi,l jtt^LcLaj (jl (_yJI j^i-Llo 

.CjLujlII eSJt I. il-w 

J-aLSJI JL^I (_yij ' jrL>-'''' (j3-^ oL^tj'b/l *I>^V lij^' 5-Sj>-l3 4_<iJ 

. Lu^^SLI 4jUm t_c^jSLII I jui (_y^ 3jLl«i,l ^Lui'b/lj uijLlillSUi! 

o '^ "j -' o'-^ iiJa_2^ cjLiiiJI 3JL». f_^ iJ-«-«U ^Li-ai -' 1 ■ ^ 1 1 j_ii>J,l \jjt (ji 

(jl_uSJl Jl>.) ijljjj>tj (_^1 33-^ '-'^ C^J * 5j J ^ if^ aj^LOJ aLl2j1 (_7^i^^ jl^J-UOU 
liJI j jl IjUfc tii^o Ji^^j^ jji LtC ^"■"■^' (_j^ iCjLLl«JI JLxl pljjj sLlLojJI 

i(_yj3j_<iiJI <_!j_L>JI j>Lj>oLi Ajjlj j-i^ O"^ (.7^ '^J-' "^^ 1—3^1 Cu^^ 
jlj A", ,.M I jj 'I I xjLLaJI sjj^ ct^J •"(J-"i>^" sLfllaJ^ (_y3 ajjiUI ^j'^l 4_Li3'iil 
(_yi^ (ji5>-a <ilo i—Sj^i CLu^ ct-'-'' IJV^ i«)«_LiSLjL3)) /JJLIJ ^Hix-a- (_g JJI j^'^^^J 

i5^jLilatjjl^ Jjl^ 3JI^^ SjjX. (_yi JUJ,! ljUi(_y3 Sulliil 5b^l JjlIj 
ali-S^ S.jJj'^l r-iL«_(JI .^Ll^s.'^Ij * LlajSL! I J 'jjj '^"11 JL»-« (j^ I oj I II Vj 
.3_i^jj^'i/l «L»iiAII 3Jl^j (Jj^ (j-* » ' i^tl j_^ ^^^ cjLjjjl!! 
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A^ jj^ Ct-^ * '^J^^^ 1^ jjS 4IU_J1 oJJt (JIlx-1 aLuI (_^I^1 aLjILaI q^uu-u 



(^ylll j^lj^U 45jj»lil,l 3j>»il L^J^Li- Jiijijj i3Jj^ 31>.jJI tjj's" I II .Sjjjbj. 

5 "i t 1 1 1 ILai. (_y3 SJjJl>. SJlxs. jl^i (Jli-jV j-^ ijj^j ijJLLii (jjSLujj 

jsJLc i-al Mi'i'CI u^ IjSjl Mij (ji (jSLxj (jl I iitl jLiLa jjLs 1 1 JiSL&j . ^jjLUiiill 

.>! 

tilli (_yjLu-o o^J .5j^ IJJ^^ Lll<.Lu-Li-u -■■' — tl IJL^ >Lol^ I^M U- ,,.l jjLa 

CjLujlII iJjjIjvj . ^ -» U . .. 4JI^J>JI iJliLijjiJI i".U ,". ^j i^J Sjjjv aajljj>- )«-i^J 
I jLa^ .TcJ^I (JLaj ^J^ Ml J 1 1 CjUjISLII Ciilajij ijj^j'iil (_jJI (jj^Lo JS i"i t 4_lo 

7^ y^j; "^^j^ 'O^J^^ L$J '''i.itl aI jLJr"ii iiVI jjj/ (_5i^ 4J!Loi SjLc liiLLib 

. (_^^^ ' 1^ ■"' * jj IJ I III 1 1 Jjb T"^?-!^ j^jj?E_« L^jt-« 
Jj_ij VI I M Ir t_i:aJ «Lil (jJil IJLS i JJ>II (_yl^ SLp. liJLui C^K lilj 
ajj1j.^>Ji tj-« * 2lJ_A (jlS ^Ij (_7^i^^ ^j■^_peJ^^_4lI tilla JLlJiJi^ TtJ^l . 7tJ^j_<uJ 1 m mi 
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i^Cu^jiB j^J^ (3^^"^-i ^3~'^3^ JJ^*^ * tS^j ^jfl fiLLSILi-iLA ^Ll>. 1 ^^^j O'^ 

aIjlJt" ml |_^l 3>^ 'L?j^ 1 oj iri-^ SLpJI <>j^ (jr^ 3t;N'al ^t I j^Ls (_yJLlILij 

i_aj_<ji i(__>l3j3l (_jJI 7c_j^>_l,l (j-* jlj-ll oJl-a (J-2_i (jLa iaL>JI jIj^JJ ^L«Il:aj3 
La Js i"i t '» j'-^" • "' Vl j4a£ (_PijjlII (_yl^ (^jij-^'^ 7" :"~" o' il>^^ "^' ll>^J 

.Stj's iritlj SLptdl UJL^ t_^j£JI IJLA JjL^O (jl 

(lUll -i^^J (^'■'^^J ''^J^ (j\j- I riSjal SjJJ 1 oji II Vj iTcJ^I (_y3 clip's l"lU (j-« 
CjL>-jJ (JS Mil 2 ^ j-^- . ..^: ,11 |_3^ «L«jIi2l (j-« J-:t^ (3^jCU "iibjjijj ijJjLxJI 
"JjoUtl CjLIa:>Jll C^jTO 1 j I ii->- i<Lii^ i—iiJuJI (3^^4-1 V L^L^ d , >. ^ ^. •, 1 1 4jjIjj>- 

.(3J^I aLjI JI^ 3_ujJj>JI 3j;t^^ll SjLSJI (_y^ 3±oL«JI 

(j-o J-J^i 4^Ll« (j-^-oLj I i«U" , ,.l I jl [Jill's i"iU ojLjfc )«-J-«->- ij^>^ ol llA-*:? 
. (_pl I II II *UI j-SljJ (2>^L<Ji,l (j-a TT J I r-i_i j-J^i lS>^ iU< t'n Ji^^J J-aS isl^^JI 
(j£L«JJ ">3^ (.7^ (J iin'ri'l (j-« (jN i"i i I II (j-<ja- I iiSj'^l (j^ J-P I 4_L<»i -i^^J J-*J 

^^ 4j I no I'lll djLji^l ijji f!-^jX\ Tzls-ujl LjSIj LcjJ Ttjj-iljJ (jjljjSl Jj'v I'll 

I j ' ^ « ' 3_i^ijjm 3 J , u ^ 1 1 SjjljLsJI 7-IjJ^Ij i4j>-jjiim 3_u^^i j-lJujj 

(j-a Cj-Ij-A Jl^ CjljLiJI ojLjk (jj^ O' ij-*-'^'^ ^33 O^^ 'LA^ jji Lxji (_iiiSI 
JlS 1 g I >i < 1 (j>^ O'j ''!-'-« La (jlSLo (_y^ Sj^jvj^ Ui^ o' -'t' ^ iJ:" 'j'i>^' 
, jtlajjiJI 0^>iJ Jj:>-jJLI JljJjsJI (_y3 I j ' ^ * ' J , d -»U , ,, jjjej-aj LuLiJuS Ji:>ol 
.(jja-ojalil (j|^ jUiill (_yJjlji (_y3 Ij^^j^ OJ^ O' (l)^>-*f L^-^l ll>^_5 
i(__)i3j_«JI IJl^ 5jIj.j>JI AjJrr'i I II t (jl i-;-*:»J i(j-Gjj jJI (j^Li J-^^^-i^ Lt^J 

^^1 ,^" rtl ( , 1 1 iM L^jl^j,^^ ^j-* '^•^y^ f<djui jj^gja- I II <n L^jIjj_i ^t * ^1-^" ' '■ * Lx-ijJ 

JU^ LajL^t^ j^^j'^l ^_^^ «UjLi2J La (j_uSx, 3-Aj i(j_u_4-t^l *^-x^ JJ-* ^>-^l *^-*i^ 

i_aj_<jij 1 1 J-^ Sj J jS (j^jjij JJI (j^jLi 4.>-Lcu^ ilA-'j 'P^J^^'j cjuLlII j_lojG 
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(Saturn) (j^L^ (■jj jj-* t-jjL^ 1200 (_yJI Li^JujJ j^j^UI jLjJ>JI J^ r^^^^'^:^ 
f-jjJI I jui LJU. jL»-jj .(>_ilaill (jjjji *LaiJl ij^(_7^ Sji^^jll 3jI^I jIjII 

^ ^ I : U ,^Vt , I ^ ", '.M I j:_aLjj_j 3JL>JI aJJt (_y^ (O-^J •j'iA' Ct^ SLpJ' 
SLljsJI * J ''^"" ""' (_ylll-Cji J ii'i^l LiJjj i£L<iIL«J.I CjuLjU 4_lJjj>JI sUjiJlJl^Ij 
tfJUfc (JlLa (j-LiSL^ (j^>-«' '^Ij •'^^'=i>^' '^^rt^' (j-* SjjjiS ^^iSjl "=1-5^1 (_5-3 (_yJ^»- 
(j^ . U ^ 1 1 ^^Jijjj djLjjil^l CjL>-I I nil f_^ "-d^jj jj ' ^" ' (jl (3^-X-i iCjuLjJI 
jlj t fill £<^A ,>> rt t^ t"i" Mj i L^J^ LAjjJl>. t «j ' ^" *-^^J^>- i(j-ijL.<i:?tim (j■^_lJeJJJ,l 

d ^lU ^j I JoLsJI 5jlj.jv 4jl3|jJ 1(J no i~ill sjjIo ^ ' ^" 1 ^J i(j\Jj|j jJI (j^L* Ct^ 

(j-o Lcj_i JJ iio" t (jl (_yl>- (jSjsJj .(JjjIaJI ojjjil (j-a ("Ujiill (_yieJjJll j^sJl 
3j,U^II C-LSj^'i/l (_y3 (jjjj:ajj (j^jiiS:>JI j-Jooil jl (j^jJVI jljjJI ?=J>il J'-^J 
.ixjLill ijj i'?ijll (JLl>-3| S^JiiJ 'LjjijSLa I 'J j-^ (JjJJljjj S^Loj^lU 
(_jjj^ (_yjLXil3 Jl^Aa JtH-*-* lS' 'O^j'^' Jj'^ mi"i aLiJI aj g fi ti I I JLA (_yCJtJ 

c. Lki^l (j;y_uJI i-sVT J>U-j . 4JJJ^JI iIjUjKI] 3^«>Lo jii^l ji^uio (_yJI 

^LLsLj-uj-J 5jLj>-Ij 4jj_La 4.:*-jJ J Jjlx-i (_^j 2l 5jlj.j*- 4_:vj^ Ijj_l»j (ji j t n ill 

jJ_LjJVIj (j^>JI u^ (jJ-ljSLII Jj I n'Cj! (jj^ 3 J I n't jLjJljl) (_yJvL».jJI t^li^l 
icdJi ^J i(?LuajiII (_jJI JiJUlJIj (_p3j3l (_5i^ (J n'\< iU (J n«l I'lll ^JJ^ 4 J I n t) 
i?-j|jJi,lj CjLlLiJI j_i_oJiJJ ij_l3Lv"^I JlJ^J l3>^ cr'l^'^' JjJ<-ll tj-i^ ^ ■-'"■> 
JLvlj (jj^ lJ^L>- (_JjJ>-l "i^-jJ (JjjL^ (_>I=j'ill Sjlj.^*- il>-jj j-lLi (jl ^ jt^" I lit 

.Ja^ (j-^-cJi jl 

(_yi aLa J_lJL1J (_j_LOJjl (JJjLl2Ji,I (jl (_jJI J J I'l't Lij_LCJ vIjIjLjII^VI OJlA 

.(j-^ i I nil i-sVlj iIjLla ij\j La 7-jlj3 JjJls. (_y^ OJ^ '-*:'J 'j'i^^' O^J' Jj*^ '""' 
t-^jJi V JlJs iIJls. 3^Jl211,I Lp-jJjjS^llI «U3 aJJxIj^ ^jj^l Jj-alxJll (_^j 
Jj II _, ,,1-rtL^ >ijLj, «m JjL3.J iiLlIs (_yJU^VI ti>»JI JaJLuaJI SjLj} (_y^ 
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fjj\ (j-JJ-«^5=-lil (ji J U ii II (_yjjiji (j_o (JjLjJI tUI (Jij (_yl^ '-'^' J » i I II 

(jjaiia dili JjuiJ 3-2j;-l3 jLi^LllLi liJLijij -Sjlj^ ^^'i/l 4jjIj1<jjVI ^3i='-i-I.' 

. J^JU^ iuuih^\ j_j'< <'< III 

ij.'jj'"' J^ .-»■ u , ,.tl t:jj>o j^;vjjl,| jijL>Jlj ,-^ u , ,.tl jijl>. (j.2Jj i_ajjjij 

i(jjjVljj (JiJ^ U'^J • Wi>^ «l-L<-u <ilo (Jj^ TcjjJiu ^LtS ujLv LLai- oIIl^ Ji^ 
jjj . sLII 5j jj ^1 IJJJJ 7^i>i' (jr2 I J.I li l t f<U^m JJ^ Jojji^l (jl Ll^a Jl3 

(_^LlI1_ij hJjJ>.^\ (j^ljiil (Jj>. jLscjI (jS-a^ I. iiiiT^a itial 3'\ jmi ojj>.j 
.SLpJIj (_,;<iiill ^LiLs ?=j>I,l s-^J^ J-»^ 6^^ 

<ix3j . I Jl>- A-ijuus 4jjj ilajijjii (_y3 (_gjjjcj iJiS^ 'W (*^ lS'-*^' J-i-ajJI (ji^J 

I". J I II JL^j i3_LJS'^l^ La Lijjio IjIa^V Jj^ 1^1^ i^_yJjjLil j's I II (Jilo (jj|jji.T 

j_<uj-ol i_j JJIj ijj^ILi «Lalji: Jj^J Ijlu (jl Jj^ (Canali) S-JLkj^l 3.<iKJLi 

jLij LoJ_i^ CjI jJI pljli. (_y3 3jjij^ Sj^ mijII CjLijlSlil ij^J .43Lp. Jl^Ia 

3j.£L3 (j_a SjljI j-^I 03^ 0' (1)^^-*-' "^ ljl°^ AjjfcLLo VI Jt>-j3 Vj 1 1 jAulj^ 

. 4jS j CjUjIS <ij£ (j*^ ' "" Jj"^?-* S—i^ AJ^J 
4S J I'l*^ .(JjjJljsJI (j-« LcjJ l-^J-a C>-lt--v (JjjJ L^J tL>- (jyjJI SjAjill 3j^ (J^J 

j^VI Ijufc (jA^J -c^-tH^L?-^' J-^ U-* t^ji^5 J^ CLu\^ LaTj (_ylll S.jla'i/I 

^JjS Mil iLiLiJLl La La^ * '^"^ 1 TtjjJLl c-o^ ^ i ^ : 4_^_i^.i ^^3-i-^ tJL5^ tj ' (1>^^-^ 
i<ijj| (_jjilljjj jajl^i (JN I'l.t TtJ^I (jN I ii" 4j^jIij CjLIjIS lill j J*'-'" • "" i(_p3j3l 

.4_ijejjj,l CjLIjISJI liJJj tJjS i I II (j^^tJJ 



I9S 



I 



f_j \ c <lij-xSx2 (_y^l SibjLjsJI (jjLjJLa siLiajlII j-^ 

^LjSJt tj^jJi (jL^j Lfcjj^j jj_L4.>- jJSwtuj d^ J i ,^ rt 
jsJljj 3 I J j -^ 1 1 (<iJlj_«JI I— al ill's" I III (_yi oj ^ " *J 

(LoiLi) 4^_>wVl sLiaAJI aJl^^ jjLUI JPL cjUiJI 

2li^j^ Ctilll 1979 aLc: ^ GtJjj) j>*J 9 (_y^ 
i_i^^^ cLaj_L^^_L<u «2-j_ljvLjIj^» I j 1 ' "I <:L-ljLU^ 
Sji, i_j^lj£Lll (j-u »1 iiOrtil (_y3 lgiijl-»o Jju n_g^pJuJil 
* l-^^ll (j^^La jj-* 4-LiAxaJ1 ^ JLA t"»^i(^ Lu^^_flj ij^" i ( II 
I jl i±<_ptj (__)iaJLJ (_yJI l(ji^»t Cc»-o- -v (_yl!l 3 1 1 r^ ri i 1,1 

, 4jLJj)j_(.iLA jk_in_Lij jj>- 1 *3-^ (^-3^ *-* 0~^ ^^'^ J '-^ *" 

«(J^ L^JSUjj 'f '>^ 3^ 900 ^jjLiiiiil 3-f5jil o>i 

1 Jl_j_«_) ■ j" J '•' La^j^ (-_3^_i_uJ i5j_uS jjjj^i>. ^j^ 

4^LLiJI (j-« A \l ^', , ,.VI I j "X ^ < V i-f^ijtj jj II Mill (2>c 

(Jjlijj La jlj^ (.3-^ ' L^l^J.^'=-« Jj< i"i"t (_y3 4j I no Mill 

(jLa dJJj (j^ Liaj^ njjji-'i/l SjjLiaiJI i^jL^jII 
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(j-c tij 1 J U < 1, 1 Jjjijjj (jlsjal (2>« Laj^IjI (__, S \'n (_yjkj • l(jU I iij (_y3 I Jliil 
L^IjjI I ilr I JL»-jjj -^p-o 7 , 3 ojJa^ ?-^ Jt^P ct^'-J^ sUsLj/^ I j"l A ,':."< ^ 
(3J.JJ-1 LoJlJ.c . /»j I ^ a i Jl^vI ji (_gj "i Mi U Jj^^ «LSj^J ^ '^i" uJ^ 4joUll 

CjI <ij I ii-»JI (JjjLjS 5j.^;v|j i«lj.ji:>JI LUi^oj ^ j-^- . ..A; .11 ^^^ «L«ji3u <ilaL«JI 
I iSj' ''" ^ ^ Cy SjjLi^l jjjijjl CjljLilj Aj^ I iijUl-Lm (Jji>JI_5 4Jjjr i"i U 

i_aVT JJ>.^ jjLj jL«II (jllujj)ril"tl ^^iio'ill lllT jji 1^ J J^ (_y^ (tuiiVI (j^j 
.(jjvjUJI (_jiiifli':i1l j»LklJI (_y^ 4^3£LII jj^ jjr.o1l 
<i_ujJLl ^>^ gLj^j> Mill ijiil oj I ii'kjI jj-* (— s^LLj aaLjt-a (^^"t I III! * SjS q\ 

tfjLa^Ij i^gj'iMiU i-jSj^ i_j^ (2>^ ^ ^ -» ■-'" I (_j^L«jiVI aIj.j>JI Ijl^ (_j^jL>JI 

*^'-^" ' '■" 4j^j> ill 1, 1 Cji oj I ii'^JI (j^J .i>Jju Laj (_>>'j * Ai^CT^i j""i j '^ ^'-^ (^ 

Ctijij^l Jl3 tr^l^ , A.^W al^jJI (j-0 3.ibtj JaLa^ iji^pjm (jla till jSj 

(jl ((2-j_LJ»-LjIj^» (_5-i^ (jlj ct-'J' " ' "J-d-^'-i'j-^" dJaLmJ-J J^ i"il "i-tjjl (Jj^ 

<l»-j^^^j^ L^jjljji (Jjijajj ''V ■ ' "^^ ^'J'^ ' i^' T-' o' "^"jTt^y'^^" ''-A>^'-:' 
(j-<_SJ^ 3_L?jJi,l oJLjk ^j^lj^ (jl^ . Ja'i/I (_yJI L^LIajLA » J ' ^""a i,_p3j^l 3::tj 

.^iijlSLII (_y^Uo p-LLl,^! 

1977 aLc: (j-« ((j-ola-uii: I) t_jl 20 (_y^ L^S^LLI Jlju 3j^ji,l oJui tTj^j^ 

(j-« * <j " ^ " 1 tCjl iSjjSJl (^'3"^ J"-^^ ^f^~^J^ J^^^ * L^ Lr-^^ J*-*-*^-* Cj-'^ 

, ^^^"l I III 1 ^ rt J 1^ ' rt 
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(j-u 3LL2JI j^^JiJ (»>J-1' '^Jj /T'-^^^-' lS'-'^' (j-^j-'' J-*3 '(*y' ^* ''^.' ij^^^ JJL)'^' 

fz-^jA,] (jyl^ ' J .' ^ J i^_^±>-1 jJl ^ t no t"itl ^Lka_ul LLa_pe_a j^aju ^^ miI ^ * '^ * 
. LlIjj^j (jljjajjj (jljiJjL>- (jLiLc ^JJUllu Lo-& ^JlUI SjjijJI ji 

(_y^ iT^l^ L^J^J O^l ':Li^ (jr^ U-« J^l liJI JJl aj^luJI ' ^^ll<"tl CJJl^j 

. LlJejju i_^ 4 J I nj'tj ' a I U « 1 1 
l_i3^ ^i-^J' (_P CT^l j-SLjiJ (jl »_;'--'" ■'■■ LiJI tiJI jjl litAislj TT J r <^ I JLia 

(_yi <i_l_lj|jjl (JjJ I". I n J^»-l (j-O 'ijJ^^ <ij^ljji l-j^lj^ Llij .""ill I JlSLlij 
^jj> t nil ^jji ^Vn£Lz\^ i^_^_bjjl t ' i^*"tlj i^^^j^l jl^^H^ 2llj * 1-^ tlj ->-j /^ Uti 

U^ (OJ^UI (J_o_«JI j^l^ ?"^-^3 iSj-aLm (_yJI (j7iU<"illj (_, oUtI Jj I >i li 1 1 J 
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l_^j_2Jlj )«-j^ I ri II J_'J U"llj 4j^_iiuaJI (JjjLl>-3| Jlx>-jjj i^LuijIaVI SjjiLkiJI 

, I ' . ..All ij d_Libj3| LcJ^^Sj Lu^JJlI, 

ajL-fl-cil cjLal i"i'C"i iiVlj cjLaLiiloVLi i". o . ."tl i_^\ ijHail ^jui j-aj (jls 

I'.iir'r I jj^^ 4j^2i\ 4-iJl ji iiVI ijj^Jaljj^"^! (j^ I jIM ^". . ..I i-,;lr ! (ji L<i3 

(jLs i^jjJj^^JI 3.>.^m '^^ I". Sir i 5-ul J I iiVI (jii I rillj ^^ljj,l (ji Luj 
»1 Ml 1 1 (_,lr LlijLJti^l (_^ 'I .^".aVI ^ I A. II (_yi^ Sj-uLo-iiJI 3jjj j .T^ll ojui Sjji^ 
,^^^j_(aijj jJLv^L) i>^_L^j>»jj «LjjL?tIiJl «Li^l^j_iIaJl ^ ^ . ..II (j_a ^j_uS ^jU . ..1 
(j\^ cLS^"i t"i a gl t fi ( tij-a (_^_A (_7^l «LjJlJu^^1 « «Ljj3^j_iIaJ 1 J-L^l a£ju^)) CujIS 
jsJLjlJI (j-a 5Jl_i_«_jJI ^La.j'^l (_^l I j'.A . .. (Jjj)^ (__)^L>JI pLLaiJIj 3^j£L>JI 
tfJ-A C^jLS .5j_ljS L>-Liji «LifljtA WjJJ' (.7^ ^ 3*J.'"' (*-' '*J-^'-^ I »1mi (J.<jjalLl 

«Ljj_j_u ^^Ijt i tJ»-J_4-l t-ijJJIJtJJ LJLc, (j-iuoJl LlulSj i«UjjJl jl^j_t.ul (J-* J-f^ 

.^Lj-usj'^l 5j-SJl ^L^ej) 3t_L4.>- (_^ (jjji^j^j_a (JjjJlJJ^^I Tt-u-ist La (jLc^j_t.uJ 
(_Ja_2JI (_yi jJLbjLi j-^»-J (_, 1 r (J-uJLLI^^JI j-=tjJI S-lLL^ ill i ni I'.iilUij 

. LjJI^pjjil (_j^ Lul <i I iiuj (_jJI i'IiII jix-stll,! 

JL£ L^-La j_uSL!l (jl£ (jlj ■l'-^'^ (_gjL>o )«-jLi3 lIiI j CjLl«jJI tfjui (jSj jsJj 
d_j.Cjj i3_j_5^ <i_i_«_Lc Sj^lJLa j_i^Li^ liJLLii O-ilS . 5'Ijl3 xjLLaJI I JUfc (_)-«->■ 

i5jbJL>. 1_1J < |"|J 5jljjl>. tllul^JS-J lIiuLjJj i5JjJl>- (__>l3ljl I— al nuSl i_^ SjjJufu 

. L^li 4^jJ(ll (ja-l (j^ 44;j(ll (_yjl (_y/«-Uiil (_y^J 

4-ul <ll<ll 4_ul jJI ^J J '^11 aI-^j" I rial 'UjjJl (_gJiiJI (jjlL>J,l 3JLu3 (J rlS <" 

3jLc 3Jj_«.;>- (_jJI L&jLb r-Lx^-l Ji^j .jjfu^ i«_iLcuJI (jj-aJI Ij-Ll^^J «L2jI^Ij 
(_gjjjj^| (_j I iiLaj 1 ;J-llj j.^1 Mill (_)il-C ijj^^l cdJi (_y3 .Ali-jJI (2ha (j-flJ-u 
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aj\jJLi\ CjJJiJ i^J 1 J II (J ri I -»J,I 3JLl-3 (jl JLS (^ JJI j_Lc.J_li ij-LlJl" I ri"tj$ 

.(j-LoIajill i_aljjajVlj 
Lj^ jLljsJI ij,! I U! JLii-^j (jVI (_yli^ 5JI ir^ll aJJt fjJs: Jl>-jj JIJj "^j 

jJ-OJ-U^I ^_^J A^J?E_(J| CjLc^_<iJ?E_4-l «Uj^I CjIjI t rill jJ_<i:;e_J ^J.lLsL-u'^I i>JJ_i-£2J 

i—iLitllj CjjJ,I (j^j LflSlj i(jlj_Loj (_5-J-<kJ ' ^_; ' " ' 7-^Jj jjfcj 5JI JjlII (JlL<s-i J->-JJ 
J_aj£.l (j^jJ^^JI o' ^3 J'^?-^' (.t4^! ' J^-t^i^lj 1)' i'li-»JI "ij^jL^j LLaj J-Aj 
(jl iiiLI j (j_a /<s_c.jJl_i njj^jjj 1^1^ Jiia (_>^L>JI I.I ii'CII (_,lr -1 r^- 'I .^"al 
. I n I'lll 7-Jj JJL^ I I I iiSlI >ljj JjiiU j-i^ (_,< I nil 
(_yi 3JI JUlJIj (J iilt-i'^l (_yjLL<u iJli^o IjLtA (JSl j-oj (j^ JJ-""^' (1>^~*^J 

jjj_5JI (_^l I j -> jjl " jj-t-j Sj J j^ 3iaj^^ L^l .(_gjLiiII (J iil-»J,l 3JLi^ 3.>.Lj 

(^ylLs. Lj.ijj_3l <-Jj-^ (j-o JiJ-«-l j-i-C (j_«l-^' OJ-^' ^''^ J' J '''"' )«-Jl-"-»iJI 

.(^gjL^II tiaj^l 

• WjjJ^ 6-* ^JjUmm i^gJJI >>^l liiljd (Kjjaii) 

(_j.^JLj (jLS La j-J-C (_yjjjLll LlSjj^I ^yoLi ^:5e-i (j-iijJI aJJt jjtxj i(<sJL«JI 

/^ ^ ,". ^ M rt ^ il ,>. rt (j-^— 1 ^_^^-i^>J1 Li2j^l ^^jiiDLiu (j^^>-j ^c^-^tP*^' ^>^^t_JLj 

7cJ 1 I rO t, I L^J^ j^J-'-' LT^' ij^'j-"^' jj-^ CT-*^ >> '(jll (_yJ3-L>JI (JjjIjJI SI jUtAJJ 

cjjjtjl ijJLLii (j-oj 1 1 J I iM tjjiju LJLv i—Sjjj (_ylllj ii— fliiSLo Js i"i I ^jjJjj^l 
LiJL>. i_ajjLj (_yILllj SjljJljsJI ljLJjj_a Sl <i I iitl (__>loj3l (_jJI vJliljjlJI ^^« ■ 

(j-'jjl'^ll Si jljejlJ Lala (_^LLilA J-^ j li i nil (_y3 (J^ji^ JJX. j^Lc.J . LJI^pj^iU 

3_tjLlII 5-i^j Mill jLi^JI 4^jji I j"l • "J I fjlil SHjlJI (j^ j_uSL!l ij Mir >ljI i nil 
jjlslj-usl Cham (a1 Mil) -^ _. Ia . tl |_^jjlll (_yJI SjjJJ^^JI oIjlLLHI jU^jV 

(J^JlJJj^I ^^ja-JI d-aaL^j (jjJ5JijJi,l i\j li i nllj jLaHJI (__>iijij Jl^j ;j* '^H 

(^jjJI 3^jJi.l cdJi I J-Lljji "-lii^JJ (ji oJjLJ jl Cj^^I dili (_yl»- vijJLaJ (<sJ 
ajjojua^ iJjjlS (_ylll ^j j« '^11 SJjjJI jsJUfc Llijjjj ijJI jjl L^ (ji*^ lS'-*-" lSJ-^' 
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(jJ^ i'?nll (jj-aJI (j-o iljLLu^ilLlI (»l^^i (_y3 <ijSj_La3l aJjcIiJll CjuVjJI CjjLalLjil 
U^ I Jilljji Ct--^Li-a I J . SjjLlII I jjl^ '"'J -"' (jr'J' WjJJ' lS>^-^ sLaHll (j-* 

C_c3tct t^^*-^^ IjjJ M J r II JJ^f^n L^ \;J^J ' ^J ' '■'j-^'' ^ '^ J '^ J '"'^ 3*_jL(aijl ^^^J_^l 
<i^J_4_3C_a (_y^ i>jjj\3 ljij3 (_^ jJI (_yX^lj I rill jsJLtJI liJ^ U>*"J '<-l!Lu^Lj_plj 

ij^l jTj njjUiaLifcj Payne (j^ J^' u-" 3jiii nliitl CjL&LsoVI i_gj J (j^jiJI jj^ 

'"'^'■^^ O ' '>'^'-»:' Ji Cj^^I cdJi (_7^i^»- "-la^ vij Jijaj joJj . (jjjj/jji>-j i(j-dSLilj^j 
.(j-^-jjiau^lj <lfljji^LiIlj » I U 1 1 J (j^LLill (j-a 3^j.«j>JLI tfJUfc iJjXJ lj-iJj-<k 

Vermeer j_Loj_jij Rembrandt ijjjlj_j_aj jLjSLII (j-LaLj/jJI j •^'- dili tjl^j 
Leevwenhock tllj-^-LLiJ <— ij'C in^jSuX\ p^pit^j Frans Halls j-!j-a jjlj^j 
Will (j-"j jb" " -^JJ^^^^LS (<i-Ii-«Jlj Grotius (jjj^jjjj^ (_jJjjJI (jjjLaJI x-uoljj 
5jL«JI (jjJLc Lj>^j .tj_iiaJI (jjLSLjlJI oj-''-^ (_i_iiij^l (_5JJI Brord Snellius 

(jjiSjul (jjijjj (J no I' l l l ^J^^- (jloj^l 

d". ul , ,.j I cJuiHSl Ji^j .(_gjLlI^4JI fiji '^"11 (_gj (_yj».L>-jJI jUiJLoil LLujijHj 



Sj— L-L^JI ^-t-lj^l J I -1 aVIj J -1 ^ II J A ^ J i5j_iijJI 4j>-jij i4j I no I'lll vSjJI 

.^jIlILc: jLo^Li (jVI i_2jj(j (_ylll njj'i~iiti\] 

(_yi 3 J I n i'sll ^..j^Ullj ^,_JjLjJi,Li 3 iiU'llI "lILft^.^ ^jijJLc. (_ij-3J -5jJj 

: LLu-uij^ 43jjJI (_yJI 1615 aLc: (_y^ L^j tixju 3JL^j 

(J J 1 -vJI J I n II 4_i>-Ll-3 U (J^^JJJ I J I n'>- Cjljjjji SJlC (Jj£ I " . li i°J "iS I )) 
jjJlj* 3_JJl^ (jlj .(_jJL>JI I "'J '^'' (Jj^ JuiLiuJ joJ CjIjI I nil (_y^ *Luful SJlC 

j«_i-ibLiiJ,l jt_a I j .>»al "i" i±x^L>- jj-° I Jj^'' I " ' pij3 i_^\ /UQllI ^^« 'j «Luiu'^l 



so 



iJ^jBLuuqJI ^jiuns 

1 jL.<ijLLa j^^^^jJul I Jl^ t_$JJ Lajija-" t II a »i o t nil ^_^ »n f"r'^1 aSJb it-u^^ ^^ , ,.A' t 

(_gJLll (j^ I r|-»-"ll *.X-LJl^ . IJl>- 3j5^ Lj^LflJJ IJ/^^ '3^J-* JS l"l"l 4_jjJI I JLlljjkj 

(_y:>.^ jjSil I aJLSIII i_ALajj iLslSlj CjLcIJljVI iJI^I^j i/<i^JIjLj jniU J.«J«Jlj 

c<--ie_i-i-a i IjljJj_a (jLs (_yJLl!Lij i3j^.j>JI (j^ o^^ L« j^'r' 3ijj>-l.l 3juLLo 

.(_Jjji.'^l JjjJI (_y3 3x.jJjJi,l LliLaJjII J i~ii'i\ i"i-a- 1 n Li^ n^jji-l lIiUlLi 3jjjSU,I 
.AjjJt^:>- Sjjj-aj 'Litjjt.ca ^^j^ (_yji '(Jiiil (Jjji n(_ji^ Li^IjJLjJu lg-La(jU"M La 

cjJL^ i(<sJL«JI - t-^ « " (jjJiSLaj SjiaLi'^lj (jJjJII 4_La (jl^ lS JJI c^_jJI ^j 
cuLal MiCri.iVLi j^lJuJVIj ii^jUI d^Lajj >3jlS<ll SLpJI 4<j-a-Milj j-<C^J,l 

3jj_JajJI Sj^mLl «La_L^ 4^ lixJ (_jJI 5jjJL>JI joJI^JlII (j^ A \l A" , ,.VIj 

(J^l ,j_o j_l1SL!I (j^La-jJI (jl juk (_yjLc.j .olj-ylt (_jj^l VlSLil J-oLIj j-ijj-j 

Jl^UcI t^JJI Jj^jjk (jlj'i.ijj^ (j'vlrt!! siLllILi Joj^I 1 JaJjji (_y^ ,j£Ll .liilj 

(_;,_<j<Loj_LiJlJI lj_Lcj_lk (j-Ljjri I ri t^ OjJlj (jl^J •(l>i>*'^' O:?"'^ ^^ ^ ■» ' ^ ' 

LSjJj^j Lijv^p^j I l_;^j ' "J "J ' LA!j-oj ' 'j-^LJuj I Ljjji ijj^jJI dJJi (_y^ jjiU,! 
(jLi .Sj_Lj^ sLflj^-c 4_LjLc (J ri J 'ijj i(jJJ 03-^ (_gj J 1 "s t V I j_cL<itiI Uj-S^ 
(jLs Ll<_jl^j_a_aj)) ^_A LlLiiu uLt^ ' -^ . .."Slj ^^Jjjij ^L-ujJu Lij;e_«_a (j-UJI 1 1 n t^S 
JL«j (j^-ILil" I ritj$ (j^ CjjISjJ "-t^J .<ijLiJJ^ (j^ JJLc (_y3 J-4I3 (_gjjl «(jJj 



SI 



09SJI 



JJJlII IJl^J cLtuAj J i l"l_l (jl JLa-lj iJ^J-! O^-A;^ 'IJI JJ Ir^'ti tjl > U" I III <J)> 
^_y^ pj-C^ l^J-II j-LC.Jjfc tjl j'lii i j ^ t-lLiaJI TCjJ^lj .,Jjji.i JjJ (j^ ,jj_)-i-*^' 

4jj.:>J «U^_ajjl ^j_uj1 4S^j.jv 4_j Ja-ii2jj j .^•tl tijjj;e_a ^_A ^ j ' ^ ' ' ^jlS 

(_, <i I < !l dije-Ll! Lajui "J om^ ^ J , >. 1 1 J j_Loj_LiJ 4.Sj^jJI JLi^jl I oji II Vj 
ij-^jccil ' ' Ij j ' ■^ J I pl^pi-l (_y3j isjjiaJI jl iii'C'tV (Snell) Jjii II 3.jjiljJ f_jJS Li^ 

^^j^j_LflJ 4_lL>-I jJI i_ajJ(JL3 . 4j^jaj -' j '_; ' uij^ L^ (jj.4jl-2JI JaJti-lj <iiaj|jILa 
j^L>J,l LlulSj . ijjl JljsJI iiajlj.j>Jlj Ajv^m CjIjjLi j_L4lLa (JSjIij Ajjla (JulS 
i—ajjiaJ I J jj^jj^ oM^' Lj^^ (<uI.2JI I ' Ij j " ■-'_; I O^J Jl jS'ii iiVI 3x.LS i-Sjia jj-* 
(_gJLll j.4^1 aJlJ-'iiiiIj .(Hofwijck) Ld-jcj^^jji (_y3 j_LC.jji Jj-La (_y3 /ajljJI 

[^ji '-^~ ^'^ p j • "I ji^ jjcjjk o'^J .«3jIjl>-)) LfcjjU^lj i<ijjl^a;v diLjj)^ '-^J'-^ 

(_yILll (_5-<fcJ 1 5-j^ Mi J 1 1 (j_« ''-J^>J' Lj^LiJI IjJUkLJu (3:JJ-II (JjjLlII (JjIjI (j-a 
j« 1^11 (_y3 <ijjiLuJi,l ^LjjvjI j^iaj "ijUJjS 7-j_JuJ J .(_£_j.JuaJI_pl£^l -' j'^l CjJ.^ 

(_yi ■''-'--' LajLJl^ ^ISjj L^JIj 1*1^4^1 (j^ L^^j(J (_5-iSLj LxJ jjL-caJI (j-a (.3-* 

(jl 5JLjL2JI S^^SLiJI liJJj |_5l i(_yjLall!l Jj^Luil ^Ljjli j-^j J-S^ laSLij .«UI 

i(ji-n"il,l jajtill i_^ y\ ij-gJeTLU i_jJjl!I j _; ' ^ '^ (_y3 LuL2Jj I mi'm (jl (jSjsJ SLpJI 
^^_lS_(i3 4.j> (<•> CxjUj jcJj . L^L_u S^^jv^l 5Li:>J1 (j^ LaL^-l (J-fllLt-iLA (JS i"i tj 
^LiH^l (jSLx-iJ .TtJjLjjl LdJj (j_a (j^^^ Jmj j^"i ( iiU (j_uj^ (J-*j Lt-^ ^■-^J-*^ 
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Ul^ (Jj 1 1 1 /jj^^'v ^^ 4_lU^ j^l^^ 'J^J^ (1>^ (*-' (1>^J .(±jJi:>JI i_JaJI jj^ 

Sj-jjLl^l («JI_JJl1I (_jJI ^J^ i'?i J 1 1 3jJ^)JL! IJiJJlX-1 ' J ■"■■'" X-l\-uA\ (jj-^l ^''^ CT^ 

(jLajJI I jUk (_y^ Cj lj.j>J, I J CjIj jJJ Luj^lj^ .-.^lUM j^j , \js^ Sj_Lj£lIlj IJl>. 
CjUjS inl"l!l CjLjiJlC J " ' ^JJ ^--■''J (jl l_*jaj jj^ Jjk (jLujjiJ^ (jl£ .(jlSj,lj 

dlsLji^ tGlal I'l'iSV (jSLx-i (j^J • J'^' "^ "i<i-^ iUjls L4J-a I JLs-lj )«_u^j 4jSlLiJI 

j^l i-j^j^ t"^?-^ ^ "j^' Eratosthenes (j n ij" . ii^l_^l Jju ^-^-> •'^' Jji (jl^ 

/<u-uj (j-o (Jj Ij ijiJJJuLl LJS (__,Vl< a SjjkjJl i-jSjS (jl J.S^ (j-a J_jl 1 i^_ll (jl^J 
(j-u-Ujj t ri 1 «ULaj 7-LjjJl dx^^^j^ /cILt-« )t_i_ulj jjL?e_La ^jju) TtJ^l -*■ ^ - ■■ 7c_a>La 
7c_o^U,l aJ-it »i ii"->-lj jjfjl^l 4Ila3|j_o (J^ii- (j-o J>^ (j-« ijjl (j'^J (j-5^?^ 
24 ^je-i J n' I rrj (^jj^j'ill Li-ojJ (jL-^ 4JL<i TtJjJil ajj (jl ii_xS^£jl (j'jj-i i_JjJ 

(_y^ l-jS^J\ (J.u.4-1 V CjLii>- Allajj ilsljtA L>^j O' '— ^J-C (j-a (Jjl (jlSj 
,^jVI . aj .". I ^^. , ,.^j J^j jl ^ai J Xi ^^1",^" 1 ^ ,':."<l w^'itl J ^j , 3U^". ^_ri 
.SjjLc j-i^ 3j iti jjj Jx.lj /oJLc <ijl !(_, I no I'iill AUiill (_y3 j-<i^ J-^' 4JL3 
(jl£j ">>«-C (j-a Cj Lb^-iiuiJ I (_y3 (jl^ Lajii^ CjLsLiij^VI a'jJt, I .Ir Li aL^ J^j 

. ^\jJt jojja-uJI (jLi J-2IL»J cdJi (_jJI 
I j J 'I «"' 4 J I rij'ij A K i"i a ijJLuk LlulS . Sj_ui (_fjj>-l ^LuiuLj jj^Jjk (»LSj 
J^ji II (jK (jlajjJI JaitS . J^IaJI Jai. JlJJL>o (_^J itlll jjl Sj^jajJI 4j».^m 

JJLC jljj-J I— !J-LJ>JI (_jJI JJLjI I i j -^ J "' 1 <lK jl lA^JcLlI SlsLj/^ Jjjjtlll 

' /li^"'* (jlS (J^laJl a!aj>. (jSJj L^jj^j Llc S -^ ct-^' *Lj->3-t^^i (^_5-^^^ t-l) Lc^_<iJ?E_a 

ijj^^Li Uj JT-" I II 3 ijiii III! (j-La (_^lr 3 U J , , :^ 1 1 3x.l i nILa .3^jLiCxj^jIill SLclj^s 

CxjSjIlII (jIjJlxj ajjjcJJIj (J II Mill t_!j^>^j 3jL>-^ O^J .p^lSVI L3j-a (_y3 

JUJiStlLl LJ TT I iij (j-GjjSjIlII (jjjui (j-LJ 3j-^' Oi^ LT^^WJ '"I mi"" II H (_3J^>J>' 

JLa I (; I 1 '^ |jLj_a (jL£) ,_>^L^jJI CjI j 3x.l I nil j_LC.jjfc pjHi-lj . JjIaJI Jai. 
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i (J_aL^ j-Jl^ 7-La_Li (jlj iiiJI JlJI Cj-ajLJ-"ii III fjljl\ (^jijJLc. (Jj^ (j-* (—iuiijSI 

(_yi tj^l (_y:i^ LojLitJLuijs Jljj V |_5JJI (_yJji3JUJI 4^0. >UI uuL^LJI ^ 
I <l , ,. -»s Ld_i-iL£LiJil ^_^ 4jj-ib^:>- I'll al /j . ..I I a\^^ i^jjJljJI cjL^LuJI ^^« ■ 

.uliVLCo-VI ^Jjiaj (_yJI JjjJI 5jj«J 3.<j<IjJ (j^j 4j3^jJi,I SJjLlII SjiJI 
1_2_>. V '"• 1 j ' "i (ji I °" I J l"t joJ (_ylll 'iJjI^^JI <iitxiaJ,l I '^ji j_LCjjfc (jjjta-J 

i_^jl!I tjij-a- III 11 (jjjjjLAJI (^"1 11 ->■ l_<i5 jo^mi 3^Lu^ (^^ 2jijj iij|jL>-l (_y3 
(J^Ltll iiJj.:>JLlj i_ajjij La Li^l f',>^'j iTcjIj-iiuJI ^^j^ jL^j>J (_kltuJI j-f^j^ 

• l^gjlitJI tiij-jj,! (_^ lS>^^ 3-uSLa ^^JjlaJ (_yk: ^! (_5JJI j^l jJ,l JjljLu 
ijjioj V 1 ;j-^ 0~"^ ^ J LH-3^ ^jjij «L^j>.j ^1 Jl>-j LaJlJi^ l^^—LJ^ ^^-(^^^ JU-U 
(J-ujLlII (jjjLLII jJj^ (j-* Lr^ I " 1 1 J '°i i(j II <i Mill J^^ liJjjejj Lj^j^ Lhjl j"ir Ij 

CjLfllj-jiJLi (JipLlo jl *(_yIajJI sKjJI i^gji (j-o l>il^ Oi^^ liilljl I Jl^ La 
d ^ , ,.\t ^ tt (jLi ^ U , ,.jtl jjj^j^l (_y^ .((d.oL>JI CjUaijjiJI)) I j" ' "--■J "" (_ylll 
jj^ i^^j2\ (J3-^^ JJ^ Cj_al^ La CjIjI lull ^1 jj^^u (j■^_aJ_i_a ^^_pt_uau,l 
JJlC J^^J Jjt" I iij (_yJLlILjj n_JjLil (_y3 S^jjLiJtA OJ^ o' ' .'< i^ll 0-0^ '(»JJ 
j^l Jl^vIj /oJLc (_yi>- jl) L4J-0 J-:hf^ JJl^ Ct-^ J' '(«-!lj-«-!l (j-« -id^Cua J-Ji^ 

.(L^la 
^ 1 j " /J_jLLi JJJlJ (_ylll (_j-A-»l <i I nil i~i iintj-(_j2aj^l (jl i— al mi'iSV (ji^J 

Jl_LJ>-jJI aI tSill Jjk (J-«^ ^ IM<1 I'lll a\ tSill (jl ,jjjj£1jJjJJ^ (_flj Jl^J .(Jjji-I 

(J5 (jlj i3j^jJ,l aly^ fi-'-^ "^ Ui^' 0! ij^ "j^J^ lt^ (jii<i I'ltl j-Sj i_5Jdl 
CjLojJiila (»j;«_iil (j^S^j (ji jJLS jSjI LxJjJ i<ijl jj jajL^ (_, im«i i"i (»Uaj jjfc f*^?^ 

jijjLja_o j-j-cj j-i-^ jjlc j^^j S^^SLs Tcjisjl (jLtujI Jjl (ji J J-jjj • 'i-i^j^ 

j_iljjj_j-C j-A (_Jj^l (j^j i"i (J^^v JJJ^ Lr^' iSj^^' («-!I^J>-ll (j-« JLpLlILi 

jLSLai (j_o ljj-3 '"• ^" J 'I joJlj_«JI 3_jjj_«3 (ji Ijji2llcl ijfjjs>-\ (jSJj . jjjij^ 
(jj_2JI 3jI jij (_5-3j .(j-L&jjLjiLA -I j , ,.Aii IjJl>.j (_yJLi!Lij ijJLSj ijjjjjSLujjj^ 

^^ , >> " ^ " ^j^j Ml ll fiLjj_S^j_a 4_j_u2ij-3 (ji (j^^^j_La Cjj_JJ)j JkSi 'j '"-^ JoLoiJl 



S4 



iJ^jBLuuqJI ^jiuns 

(jiiL2iJI ijja Lc^ di!i (j^J 'l£>*"'^' 5_u^^£L1I 5.4iaj"^l ,jja julj^ JJl^ -^_5^J 

: Ij^JlA La Cj^j (_y3 JJjJ (ji (Ij^-XJ (jl^ La til! j (^^^ 

dlljj Aj^aJjl (j_a ^ ' ^ "^ J ^ JJlJ(-J 4.j_LLaj . . . (jjj jSLujJjS 5jjLi>- Lfcjj^ 
j-i^ JJljlJI IJlj* (ji ^'--j " ■-' "' (jl L"l.'cSL«u V liLxii ..SjijJLa^ j-lC. jLtji 

L^J 4JLjLj j^lj^ CjI j (j^J r"i Jji »1 I rrll (_j^ <ijJjJkl AJjajJI (j-« JjJt^><J.I 

Jljjj V t_^l^ L^ ^^\ 1 ; , ,1 1*;. (jLi L^Li iL^J SjuLiJI L^Ij^ I ,>,/\ 

L^LxJ Laj SjslS^Ij 4jj;^I iTj^jUJ,! aJJt (jl Siiil j x-Uj I jLaj iSJjSLuIl 

.. I ^ ■ JJ>-'i/l JL»- (_y^ cjL>.1~i i~i ml I j « _■""' (jl jj V 3jjjt^ .-il ,:^al " jj^ 

.((jJjG (__)Ioj3l (jl (j^jjj (jjijjv Vlj .. JlIjS 

g- "l i" I rij (jl 4 jlr (jlSL! (jVI (jJJJ_La (_pLc. ^J ^LtS JJJ3 (__>l3j3l (j^J 

IJlj^ (j_a j ' ^ J ->v (J_iij;e_) (cJj (( ^JuljI 5^JjLj;t_a ^^-^ gUjS t n a jcJl^^)) ^^^J 
A^jaJjl (JSjIij sLxiiiill jLaj jj^ ijJLLii ; MjL£ jJij-ujj <ij JL>-I (Jj ly'l'Tn nVI 
t(_j t no t"it1 LLaLkaj (jLiiu L^LjIu 4A^j?e_(J1 aJJb (jl ^^_lC^_A t_^ij *lO~^ ' L-o^ o mi 

(ji (jSLfl-i i_jSIjSJI isjLA (j^ j_uSL!l (jij I L^ 4j-3L>JI L^j^IjS dJLLu (ji t-^^aj 
j_L^ »(_, Ml (_gl-i i_t^lj.SL!l oJl^ tt I II "t VI I i J Ir (Jji ■• Jl^j ijj's I II a (jjSLj 
^LJj glial I iij I JL«J (_^l CjL1jI£jI ijJUfc (Jj (j-a L^jjiajj ..«L«jjiI^I (_gjLaj^l 
(_y^ ,_p=jVI (jjj i_x^ljSLll tfjuk ' ^'.^"' (jl I ijlr I iUj iSj^tVl I j"." ' '"<■ (jlr 
Jj^' " j^ j-al \jJt I J^LsJIj (JLx^sJI (_yJLa.a 
J-A LjJLiIL>.l Ljljj-C (J-«-^ lS-^^ J-i^ t-iLj^ (_y3 jl^LsVl i>JL& LlxJij^j 
jsJI^^ r-LlJlj vljuLaJj (jK I lit <l2LuJi,l CjLLuiicjJI :^jjl o i n jsJI^^ i— a I Mi'iS I » 

1 1 690 aLc (_y^ j_iijjfc SLsj ^ " J J ' ^ " i-^j (Jj^ i—iLjSLII I juk lJlII .(ii_j5Ij£LII 

ij-*-^ (_g JlJ! j-j^al (jjjj_Laj J ,^j^ll p jj'a (j^ (jjj_uSjl i—iLa^l i_^i^ j'^^J 
(j^ i—jLjSJI ijji jjS a! -' • ..^llj . Lujijij (_y3 J i"i ij (_yJ/C. (_, olr <_jLo (JjI 4_La 
(_yJjVI 4_«_jJaJI (_y^ '"'J i^-^ Ct^' jj '^11 (_y^ lSJ-'J ti-j£\^J\ 3.1u jl 3 < J J U 
(j-\_3>L_4-tJ I (j-LaSjSJlj (J no Mill (j_a >IS i jL>"j_a (jjjLi2_a t i i n"^ - -^ ' ^" 5Jl>.1j 

(^^J*^! jlj^ (_^l (J^^'J-J (^-'-"J ' ''^ *' (JJLlAJ I J 1 I II 1 5j_Li_l-£3 L^l , (J^^'jj (Jlj" Mill 
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3JjLx^ ^jji.'^l (—^IjSLII (_y3 tjK I rillj cjLIlJI q] LJLc. jj^-^jj j_i£jjijjl£^ 

^1 S Ml jj_C I J IS ^J^— t-aJ l aj ^j-^'""^ '^ t tSl^SJl iJju^ ^IS ( II)) ^1 5^^S_3 Lxiaj) 

(Jji o'^J •" LiJi'^ Mil ^>^ j^' i_p^ lS' lt^ di^Lc (jJiAj (j*^ ' I "' o' Jj""""' ' "JJ 
(jl J-j^j (JJi <iJcSJj .((i_j^ (J^-^ 'i Cj-o (jlj (_yl>- LpJ uj^ o' '— LiS.<u )) 

iaIJi^Ij JljI (0-^ U>^ O' S-*^?:? 'IJiJ iIJl>- AaJj^ JISLiIiLj IjJljJ (jJ «Vjjfc 
sUljjI (_gjJLiii_4_LI (jij .djjiJLi^Jlj 4jLjSL!I /a^jjj i(j-l J i^'iia (jj^j i nj f<^IJ 
1* . '^ ■' O^ ^"1 Uj-» ^ ^^^ (jj^jr jolt «LL>-^La SjLcLjtA (j-*-P "IjijJLc, jLo^i 
(jl JLii joJJ ''— 'tJ-^ J-* (0-L«JI tj' Lt^-^' '■'^ .. iLdJjiS (jj»jJ Llo (j-oj ''-J'-^j (l>j' 
(j-o Jl Lli^ (oJl^jiJI (jiitJ (oJ "iill (jLs Vlj iSij'C I no (jjSJi (jl t_*:»J i_aIj£jI 
r-jLi. SLl^Lj 3 ^ I » ". 1 1 aj\£js] (jLa (jJjijl-5 iJj^ o^L^ <lj'i/j • >(_yji V (J^l 
jLa-oj^l (jji^ \l ^"^ VI 1 » jU" , ..j^jls d :<lj lOj jj '■-''II (j^ <ijj^,_)l3j3l 

:i±jjJL>JI (_jJ5SJI jjiajJ,! (j^ '-r'^J^ ^(j-^ J^3^^ ^'^I'^ll 
(jjSll (_>iuijJi,l p-LuiJ>L! 4£!i^ l5 JJI Jaia^l di!i Sjliilj 3-C:Jj >i^l La)) 
(^^jIL^J c_(SjS (J£j .. .(^^j^U iujmi * tSljSJl (j-aj i(jjjj_o-t^l (j-a^j_uSjl «L<iIi^ 

...(JLj^Ij jLajJI (j^^^jiiSLII i-^L>- (_jJI cjLJljjj>Jlj jLajijIj (—iLiuc^l i_^i^ 

(J°^ii»Jl1,I P 1 I nlVI jLO^VLi lJJLi.1 La I jl LujiukJj LbLax.! Jj^ (jl (_yj>-jjj ^a^j 

" I j ij ' <:LL^Lltl Sj_u£j| ciiLal i nUj ^^:%-lL1 

4_l-g.lj Ml II (j_l2_tuJI lII^Ljvj 4 1 j 1 mi (_5-A «J_L>-uI^)) sLiiljill dj^J.^ (jl 

(jiiLj^j-aj j_Lc.j_<fc (jl j" I II j^^.£LJ 3 jj "^ .^ 1 1 J 3_L<ii«JI JljJLSIlIIj 5-i^I mi's". nVI 

/cJl^jtjl LiiiJ L^.2j^j_Ld (_^ I /I , ,."C" i^^j?E_ul (_^l «L^j?ElLa «Ljuj_j_u (j-iij-u ((^^_l>-Lj1^)) 

• ^J-i^ l(jj-^lj j_i£jjk L^^j.^ (_^l 
(jj^ J_l2 Cj>L^jJI liJJj L^J OjLc: (_yl!l 4j.uijjjJI «_LuJI (JJo-I c^l^ 

'i ij-^^ cjLS^ijtAj djj^ (jLLjjl (j^ (_jSL>o (_^l (jj^l Mill ^^ '^"^ (_yji 

0-il£ ^^1 .^" . ,. ^ CjLal mmSLj aLl^JI (_5i^ j-ii:>oj 4_iiujfcjJLj i_yj\ I ii->-VI j-jii5 

i^jj5e_JI (_^^jvjj uijLLuIijI [j^j t»l I nil CjjjLLd (_7^1 (jLl>J1 (j^ ^^ 1^*^ clILLa 

I j'^'-^j ' 'Lclj J AjLJeHcuJ (_g JJI (jlja:>JI (j^J i^jUjkj 3_ul(_y3 Llajj J^'i/I (j^J 
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cj-i\ "i I ri'tj^^-jJI (j\-i 3_jjljL2jlII cjLcIj_lII (jl \jij£^ ii>i^^ (jjjLlII (2>cj iLiJi 

J|J_<J/I J-X.J>- (j-CJ l4_^Lj JJ-ol iS3-^ I"' I rijl (j-< ol I riUj J^^jJIj dJLJjjlSLIIj 

L:;e— u r t- ( ^t3 ^^ ,^ ^ 11 ^jju^ ^^* * tj^ . jL^tjIu 2I ^_yl^ ^-4-t3 ^_7^i ALt^'^l [j^J 

^ J J Ml ^^ ' ^ '"' "^JJ ' " L)^'-^3-^ J' ^H-H^^ (J-*^ (J-"*-^' «lIoL_u^ '^^ '^^ 'I oJJt 
jJaJjl SjLcl (_j 1 r I". 1 o-».j '(jJjIjj'^' f-*-'^?^' qI '''I.' 5JljJl>. IjK^I ijliil 

. JjjiaJI (ttJUJI i^JLi 
5j£^ -1 U -» .^ (oJLc (2>^ (j:Jj^i I nil ^ ^ . ^ ^ I Jjju Lxiajl 'GjJLsJI cl!5Aj>.jJI 

Cj^_»£s_uiJ1 t-li^J-i [j-« <dS 1 Ml jJljj L4-1 ^j.:>- 1 ^jjj] * cLiS jj-« SLLii/a 4-u3jlj t^K^^Li 

ij^^j^l Cj.j>o 4jLLa_LJE_o joJLc (2^ , I Ul U .11 CjLi>- J's i"i t Sj-JLi^ jl Ualj 
LgliJejJJ jLjjiLi!! (__>ia^l «Lajlj I^^ILioJI Sj-iii^ jJljJ (_^I MjIojI (j-« cjli-t-i-ijj 

i*L»iiii!l (_jJI SjjiLj^ (jL>-jJI 4_Lplj_i i—sjlSjj ii_xjl JJI Cjj^_iSL!I (j-« '^'^>TH*r' 

c_i1<j"m 111 * j'-^"' ' "JJ 'O^j'^' '-'^-3^(0-^ l^JJ' t_^j"i Ml I u i_2j^>j(Ji,l i_jSjSjI <ijl 

^J^ 1_lj^_Sj JSLxj ^£JlAX\ J^^ jJ'J^ ct-'^' ^t!^!^^ j'-*^' ij-* Jl>-Ij J^ 

t I Ml "r ^ ^_^uJLjj l^JjSj L^_a^j?t:>. jj_u_i2j ^t LuS_4-iJ * \; * S^ /cj?ej>J1 

I jLiJS-il-c, (jLl>-jL>JI tj I j 1^11 Lol J J -^ . ^ 1 1 S^LjSj SJjLx-a S^lliS Ljjijjjj 'jjJ 

<1a2j (_y3 i«_2j (_5-AJ hj-lSjLcuJI (2)J>x^I (j-a Ij-JJJ (J^l 3^lio I 1 jl"°i ij" I iMtlSj 
OlJ 1 ^'' ^JJt ^_^ '^ J J "^ '^ ?^-iJ^ L^'^3 ' ^J J J "*" '^ 0^ «LLaj_o^ILa 

C7~^ ij^^j'^l t tS^ ct-^ jj"^ .^11 qVJm 4_jLjiu i^^^^ltjtj ^jl t tje_j (j-\_L>-jL>ijl 

(_gl ijJLuk (jjijjj . L^ liajjeJ La (_yl^ Sjlj.^*- JJ^ Lr^' '^ < miU (jjL«Ji,l jj^ jLiI 
(_jj| (jl i I nil djIjLiia j-i^ Cjji^l^ ct^' ^j'J'^'^' oJui (Jjj^^ 3J1jl3 «L2j_>i3 
(Ji-I J (_yg.l < MiVl Jal Miill (_,lr 1-7*^ lj-'^Wj 'iLciiAll (_y3 LijjjLjjj TcJajjJI 
Jj;»-j ^J^ (IV-'J -Sjix^Jtlll d-iii-ljJI Sk\ I ii'^al t_ujj tjl j"ii inllSj Jlj.<jji-C, 
i(2>J>-<J-^l llhi'-'^ Ct^ sLilj i_xjl jJI ' ^ '^' JljJLsJI (2>a TtiixJI iJli^o CjLLijja^ 
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3 J 1 <ll l^lal rVi^l (j^j .(_>l3j'^l (_yJI Ij-ii ((j_l».LjI^)) 3-j^j-o Jjjtj (jJ 

x-ijiLlII ajj (Jliiil (Jjj I II i_^i^ Jii- . ^tjLa ^^^'( II L^jj^Lxji^ ^ ^ , ^ a J 4 J -r 1 1, 1 J 

trAi^j i-djiiji iiJjJI CxjSjjj 04 ,8 5x.l I 111! ^ ■-'"■> 1979 aLc (j-o ('^!-IJ:;) jj-*-' o-" 

(_g^pJuJ,l (J^;>. jjJU i_5JlII Lijijjj jji3 jjfc '^'J^ /aJljtJ JJ iroll (_yJjl (_>i>j3l (_yJI 

.,_p3j'i(l (_5i^ <i-UJJj3l SjLill Jjk l^JJI 1(0-1 JiiJI (oJL«JI (<U-uU i_j<i III i_gjJlj 

SLuJI (jJvjUkJI (_, I no I'lll ALkiill (j-« Sjjj-iiJI J '^" (_ajSLa 

tjlj " M l U J_9^>- -iJljjJ ?LLjI f_^ Ljijjj j.<tUI (_yl^ »(__, I 'n~\ ,j.u.<uill (jl 
4jjj.ij_uj^l jljJtu Aula ^j^ -v H^ , ^ t *-^^J^>- r* ' '^-^'l ^_^1 ^j '^ '' 1 Ju^ jj_uSjlIjj 
.Sjjj^l IjJj-o jj^ulj^ djSjJk "Ijjjjj li I" 1 1 Cjlj_Lol£LII (_y3 
(JjjijJJ «j_l>-LjIj^)) f_^ jJJ^ujiSLII 5j.^;v I (Ja^ (j-« '^ K Ml" 111 Sjjj-ilJI Ij-5jj 

jLJLa I ^ '^ I dJLJLillj (__)l3j3lj t_gj" Ml 1 1 (j^j 5j_ljSL!I 5^1 1 II 111 j-i^ jjjIjJLi 

I ju^ SJljlII 3_i_u3j'^I 3 U -^ 1 1 ^ |_^jjjljj| c-jj's nihil l^ol iirn"'^ ijlji^L^ 

lill j (j^j) LlIIjIiiiI (_y3 SiJliij I Lujj-fljJl^ M3-'^ Lr^ 'Lj^Li.j^ f.\j.xuus (_y3 
(C_j (LjJ)jj_) f^j i^j . . (j;j "i i"i 11 J "»■ 1 «L^j>>j_a LuIjUj-ui «LLij;t_a CxjlS 7-Llx-£1jI 
i—ijj^ (_jj| ,_>l3j3l (Jj^v JJJJ ^ ^ I ' U . --. I i-<VI ,^"l J .^a J ,^ di Laj U U (Jjjjjj 
3_jjlj.SLJi, I (JLxjjVI SjLcl T\j-i\ (j-o S^j-oJa-a sUaLjijj i-i^ *— *tP- 'rAjjAt^^ 
. I j" -^ 1 1 * " (oIDJ Cjuiill x-SjJI j-Jx-a f_^ jjj^ujiSjl jl-4^ (_yJ| 
J "ir 1 JJ-* '=LijJ_a ^_^-Aj Lfl<_LJ (_7^l <^ jSl I nil JJ <^tl LaLx-l '^jj '^ 'I c< i i ii"j 
J * '^ 'I jj_* 3-*^ i L_fl_LL5e_a ^_5^Laj jJJi t-lll j L^-La (JjJ t «U.SlL(.u_a «LLi2j ^j-iLa 

1 i I Sj .3^L<jtA (j-a JoLHjJI 3^j.«ja^ l5>^ "^ '— *tH*^ J^^' Cy -^-^^ Mj-^'j 
-I i^-^ll 4j£j^ (j-* 3^jLiII CjLajUll JJl:>oj . i_j^\jIi]\ Lij-uG ' '-^ ^""i (_gj-i 
(^,_Lci Jal_2_(J| (jj^ (_gj.ja_j <lj>JL«Ji,l JJtJJ cLLaii (JS 3^0^ ji StLial ^^Jla 
,^_^L>jl ^ tljl^ , ,.1 La j^jv ^^1 <d 1 1 11 1 ' ^^ ' '-y^i '* '■^ j^^j^ 
-j_L>-ulj^)) «Loj_l,l 4_LdL_ujj ^Jj" I iioU 5!ijjvLa Sjj-a-iis lJijI I 8 J^?e-J JLvjj^ 
"iLsLjijj jji-Lo (JjLxjO JJLcj SJjLxjO Aj^ I iMULuLa (__)^lj^l (_ji^ SJjjtA Cr^J " ' 
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ij^ (Jjl ' " " ^ -» " J CjJsJ^^J i".1-»- I II (jylll UJJJJ^-«.aiI 4 MII^JlII Juti Mill (j-^-JJ 

(<sJ L^_i£LIj iL5jJLii.AiI t^jj-^l Sii^iill ^jIlIUJI jLa3>U SjLl*^ j>»-^ c?-^ 

«L»_cia_i L^-cLcujI jjLtlu 2 sLuiiil (.Jj-i '^^^>- ''LI <1jj_>^I j j ' ^ 1 1 cr'j' Lt^ 

jj ■ -^" (_yl!l S.Lia'b/l ^SLAj i^xjji o^' '■J^ 3^ cr'j'^' Si&^ilj CjljHa^LiS 
i_2jju (_^lj T^i?-!.' Ttiajjj (_yi£. Sji^^j^ L^Jl (Percival Lowell) JjjJ JLLujjjj 
j-aill fj\c i_jjj . I Jb? 3jjj>.jj3 julL L^I CjLal Mi's" I iiVl 3-J^j-o SJaL^^ jjVI 

fj * U 1 ^" t 1 d 1^^"' ' '■ U^ gL j -l j C-L l I ' 1^ J U *.■ 1 I ^j-A d III 1^ JlA ^JlLs-A dS 1 Ml ujij^ 

i (S^l -^ '-^ ^ * j2>^ I III t Jk^ O^ "-^J (J-auio ^_jj^IlS*j aLLu jj_a *3-^ Lt^ Cr*^ 

5j_£^ 0>^ CT-'^' 7"*^'' ■^"^^' ^J'^'^ 4^^Lc L^ lJ-*J Set ,^l^" ji j>JJlX-1 sLlJI 

2l»jL1II ^jji.^1 jLi^'i^l (_yJk: AjiJj (_5JJI »ji^tl jji Loj S<ijli (_>:3j'!^l S-^J^ 

. I Ml itj^ LLui Lo-^JjjS^I '-.^^^ i-al mm'CVI 3ia^ ^^^ S|j;^pJJi,l t^jSU 
(jl I j_ij . Lji3j_oj J-=tj tji i^j M l J t l J-2-«JI JJ* jji-l jL^s- (_yi^ (j3-^ 6^J 

JUjii-i ^ j"a . U J U -L 1 1 Lai ij.iL>JI a'jJti ^^U . ..tl jLlLjJI j i Aj 5j|j.:>J| ^| 
^ 1 ^ M Jl-LjULj Juu ijj^L>' j_^L^ 3t_L<3j_a (Jl^-* ^ La I Miia tJiS ^jlj ' 3j "^ ''^' J' 

.(Jjjia '-^^_5:' "^l-jSLUiiill 
(J^ J J -a- Ml" t I 1 ^1 M U .a i»LaJ (j-uJjjkLo ((j_l>-LjI^)) LlSj^ lIjIS jJj 

:(_jjj Lo J ji-^" ' " cxjlS iyCu^jX\ (j-gL& (Ji-o (j-* 

(_y^ CjJlJ (_yJ-II CjIJljlIIj Cjl.alj<"iMiVI (_yl^ >f^ ti^ '^ -(Jj^' (*_W^' 

^1 5 Ijj U tl LiiLvj ^ Jlj_L^Lil^ t_xj^ ^ r'-?^ LLiikJl JLk^l SJLv 
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TT I ri 1, 1 4_<.ciJLo (JjiJ>o (_^1 djLSljJI j-ujj (_y3 4K i"ia CjjJL*. '.(_jjLlJI (»JjJI 
4 J 1 < II '"'I J 1-^*1 Ij jjj-caJI I (If I uJl2j1! 4 K I'lll ojui (J:>o (<sJ ji^ 4joUII 

.^>Vl 
l_»_a J ^ ^ 1 1 J (__^j^U Sjj_»^ (Jjl LJJlj>- Ij (_flJL>JI (_jJI UjJij : I 3-Aj_JI 

.»j|j rjj L*4jl ..^l i^iiill fjJs (jl^jjtjj (ji 1 S" I r i a tj|U,L«^ 
■ iJjjJaJI (_ij-aILLo (_y3 jLtuil -^ _; -» ■ ^" I CjISjj>J,I Jj< .""t (_fj^ '• I 50-a^jJI 

j^Mi'^l (jjSi L*!! jbj (j^"j^jJ,l iji-l J (_y^ 3_lIjjjij J I t* I ' aIjSII : 1 70-A^a]l 

.3 Ojjll cjIjl>.^I (j^ ^l-*- o^' (.7-^ cjj^ (_j1II 
. t_gj"i I'll <i 1 1 3jji.m J J ' ^ 1 1 /tjvlj ■ I'-' _■ ' "--' : 185-A^jJI 
JLjijVI jl j -^ (_yi Jl-^'- ilijj*- (jSLIj iSjlsIjJI 3J£L<iko trJ^ -.IOT-a^jJI 
I j^j .(^UbvVI JLujVI 3U^ ^ J<wlJI ^1 Liiililj .^^^jJI iSji^\j^\ 

.(J no I' l l l (j^ Jji-Vl 

. L^ ^1 I u ,^VI c-jc-yTu (ji (J^Gj I L^ LilLialj^ ' l^-* ■"■■ '" 

a^\ X I ii\u jr I'ltj i(_j.tujjjJI Cj LSLj^jSLI I j^lj.:*- (j-o O'-*'-:' Kj-^ •495-a^-lII 

3-il j-J-4-1 O' O^' ^jU" I ritj »1 «1 I rill (_y3 'jjLl (_^J~IMlU TT J I .--» I : 570-A^jJI 

.j^^j*^! jj_* lJ^' ct-^ aJl?-" ( til t ijS I 111" ^_^) jj_* J '^'^t jJ_Lx-iD LiHJ I 

(_yILll Sj_lJL1J,I i^jIluA,\ a^-lCJ dJjL^I (jjiiLaJI oLajikla (jl : 615-a^jJI 
(JjLi i_x£jSLI 4Jl . LujioIsLlLo (j-LajJilS LLLlt.-v ^LcilAII (_y3 LLLj^l aLoI jJJJ 
ji (jyA5 "^^ "'^J^ "^J 4j(.<u.5c-a ^^JS>■^\ i_jS|jSJI ^t-J-o^ (j-a (j^jj^ J-^' J-*J 
Jj-3c-a^^ isl^^Jlj 'Liisjl tlrV -5jJ^»- i-L!1-l& i"i I ihIj ijL^I jI (j-l^ljj jI JLj^ 
JSj -> 1^ • " jjjj (oJLc 4_jl 4_<ijL«JI a^jJLIIj lJijjSLII jUlII (j-« i.P'-* Jajja^ 

(Jj.2lJI j<sJL«JI \jjt jjJjj • '_>tH-* t_gj"i Mill u^ ^ ..^utl J o" I II J :630-A^-iJI 

3x. J.JJI j_U Qj ijJJjJI "GlSj.;*- Jt^jijjj /"»l^ I , ,. J .~,.i^ jj^ J^l ^^^ Oj^:;^^ lJ->*" 
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.«lL>-lj (j-* iLaiiiill Sjljji!! 5jlj.j>Jlj i(j iitj i~ill ^jjiajj i4JljjJ 

(jLs 3.^vj_Li ^LJS Lj^jij (_yjij 3-tjljj 5j_uilo f^jr!-*-!' JK miI : 640-a^jJI 

^Jl^ ULc (Jj^^ tj) (^paj*^! fjj^ J J , ^ "»■ rt (^'-'-"J l5^ (3j I h 1 ^J " 1^*^ LuS^S 
Lai iSjjjjj^l CjIj^L LxjjJ 'LJ'-^ (*_W^ C5-* ' '^"' *_' L<i£ sLcia^LJI i~il il .^«tl 

o_Lj>- Jl^^ 5jIj.jv ^^ilSlj (3-4^1 (jSLal (_5-^ 3^ «i I III! (_yJI 3 ij I , >. 1 1 3_ojjv Vl 

3^"al ,^tl f,\ ^ , ,it| L^^Li. j2j-o lSJ-^J i_x^^SLII (jlaij 
"-^tDJ ' tjlj "i i'?! 1 1 Sj I nil (_jJI t_!jLiiaJI j.jt>-'i(l (j^ill ' ,'y" <— SjJU Vj 
(JliLijj.j>JI (_jJI i-»^ajl (_Jj-«-J Jl^j .CjJ^jSLII jI jj^ . ,.j All ^LuijS (_jJI i5JJ>J 
j3j-^ *jjiaJI (<s-j-La^>o (2>^ 7?^"^ Ct-^' 4jl»^LlII (jl^sl CjI j Sjiitll 3jj ,>i.tl 

HjljJLliuJ, I J^ (_yi *mj AJ_LJj_03lj (jLjil (J r i«l I' l l l (j-« j»Ji-iII (_yja- I illiijll 

(_yJI iTjj! (_yjJI 5_(-jL(-ft-iSlll cjljo.'i/l 1^ Lojoo ijij'ii'iiU ij\^\ (ji^ JL-JI 

. (j'^ ' "ill (j-« "^'jLLo ''-Vj' l_r^ O^j'^' S~i^ Lt^ SLpJI tjjij 
x_iijj_j jL-i-II (j_o J jjS Jij^Lc (_5-<k3 Sj J jS 1 1 «ljji:>JI djLiJI ■.647-(»j_lII 
CjIj^ 6 i_il < j" ml ' j ' "^ i_' '^^p^^ 3 "!-» '^11 (j-* dJLlLi SjjL>J,l A^jJLlI (33^ 

(_yILll 3j_2_»Jil <Jl!LjJ^.J>JI 3>^ ■-* CJ^l f-^J-' '-4^'^ *lj-4:>- (jJk '-*^JJ •'^^J' 
, cLu_u ^^.iLa J 1^ /*-^ 5^ j jS «Li^-oLc tJ^SJJ J^J J-^^ (3-*^ Lt-^ 3^-^^ 

ijlj "i Ml 1 1 f-l-«-<il 3-oj^l lJ>j^ J^j t_ja3.Lc:'!^lj CjULflill Ajj -.650-^3^1 

jljL.S_a (J'\_ljlILj «Lx-i3L>. 5Jl^*-1j 5ljt (_^j_i_u L_Lt_a jJ_La_t_jJ ^J T-L^eJj SjjLiJi 

(ji tjjj (_,_aL>JI t^jjjjill j^jAJ Lcji^j (Photo Polarimeter)*jjiaJI . .lU^". ...1 
. LiLjjL>- <i.fl_iitlSm (_gj "i i"i 1 1 cjL21>- aL^jvIj CjLjj^jaj ^ I 1 u , ^ I ^^\ ^Ltj 
J J U", , ,. ^ (oJLc (_yji f_^\ (Amalthea) « LiiLlLal)) J 3-tSlj jj-i-a (_yi^ I :l,^^j 

JJUtHI,! (lO) ^t J '^ ' J^J-OJ tpl ^ Ml Jtl (^l3-^>- * tiS ^_^ j_^)Il_JJLJ ^J_4->-t ^^_Lt_uo 

j_«_5jl Tc-o^Uj ' ^ .'J J J J J 1^11 ^ I '^ Sj^^jJ,! 'LLLai^JI CjLa^L«iIj njljj'ill 
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.r-jL>JI (_yJI jj j -^" " (j^:*J • iSj" '''I " 1 1 3-tjLlII S^j^^jtil jLft^'^l jjljI jjk 

t-j^jSLII 4jjjL>-Ojlj laj ^j",':.ll .aUj^tl c-UjiVI 5ji3^I iJjjLi: l-iJl(jyJl 
Canopus Jjgi.i (<u-uLi i_3jjj(J,l /ojaJJIj I '"rnriMi (j^j t'^ 'jH JlIs :874-aj^I 

lLsj^sJ,! ijja lJiJujSL1,I j-i^ *j-^' I jiA jj^ LlSj^Jo jLaj"^ ^LiaAII 3 olUi f_jJS 
j\ r 1°?!" MiVl ^ j J "^ ' (jl jJljjj ' J j j ' " ^i-xJ^ JajjJI S.aM" i nl (jSLoi ■.(_yJjSjl 
uLSj^ ■ Jj^i II t'^?-'^' 'ij'j ""'1"°' L$JJj"'' " '-^J '-^' (.3-*^ tliLLii-l 3jj .^ .11 

(_ylll (2>:j^l I nil iji-aju^^ (j-* LlL-oj La (_p (_y3 ^1 .>.Al I ^^^jLoLilLiil vljjijj 

^jijJLc. jLft^l "-tO^' ct^ i-sLiiuj^l (j-o (<u La (_,lr ((j_L».bl^)) 3-j^j-o L^iL-ujI 
Jj.^.^ plr (_,lr ((j_L».ljl^)) (Jj^ LcS (lo) isjji J -1^11 >*J (_gj" Mill (_yJI 

LlISJ -£<"»■ T^ , ,. j>c_a^La (j_a (J_lL^1 (—S^jjlj (jl 1 '* U" . ..Ij . i>^) ^j^ «LujX, »M miI 
^^1 l-^JJJ j'i^^' (j-* 'j'j-*^' wH^'j j'j-*^^' JjJ-Jo <lJij jjt>.| 4Ji Li^j.^ 
(ji Cj\j'< I II Sj^ILa J^Li. IJlJJ .4_L^ (_, I no Mill Allajjl (_y^ IjIj.a»-I ^^I I ii-v'^l 

(_^I^J^ (_^ '-^J J' i^J_<i.>-'^l Ll^JSO ^ J ' ^ ' ' (_^ I OJ ( II 2lJ ^jlr ^J_jJtJj La 1 M Ml 

I ^ J "i , ^ ^ £l£L«£LII (JS i"i t lj-:JJ^ "-iJ^' O' ''^J *— ^J-'-'J '^ij'-^'j-" 4jLjiISjljI 
J ^ 'I (j_a ' " ' ^ ■ ' '-^ ^l^_a (_^-Aj Ajj ( iiLj^gjIj .^J * \9 i^tlj CjJjjSjI t^ljii (j-a 

.j>jlj-a f_^ (_g^pjiiu Luj^ LkijtJeJ (jlS tfjjl 

I -» 1-^ "■ 4_i£ uJl>-j (3^^-**-'' J -1 ''H Ij-A (j-a ((j_L>.lj|^)) (Jjj^Hfll LaJLi£.j 
i>jji j^ .(_, I II Mill ALlijJI (_y^ J^^ ■■' ^-^ • " (_gl g| J Mij V (jl^'i/l JJiJila l-JJ>c. 
jLa-jv^l cLLjLjj/j-I AjLj-caJJ ,_)l3j_»j 4Ji Jj Vj .CjLSjjSLJI j^lj-*- (j-a i—ujlh 
j_i^ cU^ I-, Kmi'i JL3 (jjSi (jl Liiajl JJ Vj . <tK -SitJjlj J^Li. 5Ual ,,.~,ll 

La sLj-Lj-C CjJl^j <lji Jj V (_jJLlILjj . 5j-i>- iS' '-4-'-* >J («-! (j^J ^ I i U , ^ I 
i>JL^ (j-S^-«-i ^J • I j''^" (_y3 jl j.a:>JI 7i_iai.a (_y^ I Jl». 3JLti C^l^J tfjjl (_,lr 
t I 1 Ml 1 ^ ■ '>*■-' II ^^1 * )j_A S2 a^\ ^^ ^ T^ * rt AljLa 4j^j^ l)3^ L)' ^ '-'-'i- ^ l 
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(jSjj (J-iS|j-l1I tliljiji «LjjiuJ '^Ijl'l (^Lal tiJLui iJJjKj . \ds>- Jju ojjI Ttlajji 

Cj-iiujiJ Jl^j .4jii>- A^jaJjl (j^ ' '" ■'■■'^J^^ jJjjI J-0-2JI S^Lv Sjjj^ iji.uj.xj ij^ 
Lo jj Lcj_<ji J j-x-aJ I I jLjk -^ 1-^ • "I djilUJll <ij.iL>JI (_y3 j j l-^"' 4jlaV ^*^ ' "-liij Jl 
iJSLifcJ . I jj'a iiJj£L<iJ,l (j-l^lj-JI Jbs-i J-^J-a (_5-3 LoLu 3-»iJI aJJt (jl t^Jj^ 
(jjejj .'Lxjusj^l ij^\ /TJ"^ 'I'^j '"■■ jjlSjj (Jjl «j_L>-ul^)) «LjSjJ,I I " . li i'? "iS I 
3 jj -» '^11 j^^LaJalj jLiJI <— 3J-Sj 5j-;Uj (2r"lj-J 'I ' I 'i"i liJLufc (jl (jVI i_2jjLJ 

u^[2J^\ a'jjti .jjjjI j.A^ (j^ SLlLsJil (j-i^ljjJI i_aVI Lxjjj cjLIo (^I SiL^VLi 
5 jU ;~t S_i^l^ (j^ ^^1 ijjtj o\^^\ 'i^JJuX\ 3j'j;t^ll jukLill 3>^ SiSL* 

jj_j_j cflL-L jv 4_j_>. 4_j_t_Lj_LD «Lj_o^S Ju^Ltii^ (_^1 J '-^ ' * Lbl - ^1 H-^ i^Vl j.a:>- 

^ JULC^Jb^ ^^-lLuLc, jJI t fIJ ( tl i^\£ ^'j (j-ul t fl"vl (_^l , J^JV^l (^1 JlJJl>. 7t_Li_i_u 

4_ljjLjlaj (Joj (jjILiQiji (_jj£ (j-* L^l uuSl ^\^ a^\ (j-iSljjj jji'tl ^^J.^ 
^-Aju^\ (_,1-»-I jJI /ojjiiJI (_y3 CjJl:>o (_yl!l jj-^'j '^^ CjLlLa^ Ijj i ri-»- (jJjJI 
i—iSjSjj i<iJ jjL>J,l Ujijjj J 1 ^ H 4S^pjim Jiil CjIj_uG ilisLiji^ jjjjI J -1 ^i 
(jaijj t^j j3 (jl (_7J>-j-y (jl^ ojjI (Ji-l-5 j^j- 1 ro 1 1 (jl IjJls-jj .(3^^-«-«JI tjlj" MiU 

3j_ljS 4 J I ri t (jlj ijj.J>Jlj jj,l CjLlLi^ cUsLjJJ (Jj (j^LljIiVI gal ui'lW l . J i n l 
j>^l (jl^ljj (jl (j^l (Jxi:>J,l (j^ J'J^^iJ SJjLji (jjSlj (jl i-t'^^J i>Jjl iJi-l-5 (j-o 

.TcisjjJI i-jj^ *>^j-"J djjli djiji ijii^o (JjLcuJI ijjj^jSJI (jji cjLLijjtA ij"^ 

I I 5 (_yl>- (jLlUlII 3-»-jJ (j-o ^ jft ^H^' Cr'l '. '^ '^^^ C^ j^ ! I (jiy i nj Lojii^j 

.5jlj.j>JI 4jvjjcjjljjl L«iS ijxjuj 4J^ j_J«jjji_!j Jj dJLa iLj^^ ^iS^ "^J-^ 
JaL^ji Ij—iiS (_pLxjj '.4JjJ jj»" I rij MJLa 3^j_tuj i_xjl jdl Cjj^jSJI jjj lilj 
7-l^lj (Jjji iij jL^JI Liiiajj I jl <ijLajj (jS-«-i La i>jjl (_5J^ '-*'j-' cr^^ o'j-''^' 
jJlSal j_&j jij-ijijl Cjj^jSL!! (jjSLjj .(j^SljjJI (juL&j^ jj^ i_xjl JJI c^j^jSLII 
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(_j_Lcj 4_Lii5j'iil Sj^l (_7^ SjjjsJI (JI^^vsI ^^jjLSj (jLji L^LJii UjJJ J I ' ^"' 
. cdJi (_yJI I J i U li J (jl Jjii" Hill fj!s ojjI j-aS (_, li ill's" 1 11 a 

(ji <iJ.SL«j |_jj^jJl >?^' '"'^ c^3 2SO Cjj^_j.SL!I j j i mSjI (_5-iu (j-« ''^ i im'ij 

lj_a ^ -» 1-^ • " 3_j1_«.j>J (_j_fl.SLj LlJ LuJeJ (J3^ Ji^ 'LJS IJi_lAa Luoj-C, j^JtitJ 
IjLjfc 3-i-^ l5'-*-'' tj-^l' Ml VI t_gj" MiU (»'j->- (_3-^ 'LiuSJI 5j^ja- i"i U Cj L1j^.j>J I 

5-Jj -a- i"i U Cj Lljj.j>J I (»J-Sj j-jj_l^j i(__)iajj3l x_l2j^I (j-a p-jJ (_yJI ' '"'^"j 
jj_a (Jjls ^ 0^ Cr^ l):!-^' r* ' '^'^ «L4Sj>Jl jj_* cJLP'^J ' " *^-L»-Ij --»r U , ,.t1 ^^_j_ajuj 

^ _■ '^" I Jl^ 3_lJLc. (j-^L«l (jJl "JJl ij^ *>:^^' Cy^^J-^^ CjLlIJi J-^>J 

L^jj ■ t_gj "i Ml li u aajj>J,l ^LiiflJI u^ ij^Lyi L^ljii i_aji^ jj^ Wi>^ M-*-* 

(_pL<i JL>-G (_7J-II *>:t^^' CjljjJI <iiL>J (JjiIl:>J,l jA ,^\\ (j^SljjJI jSjUfc OJ^ 
CjIj jJI oJl^ JlJ Vj .ojjI J.A3 jI Jla ?-^J-* Ct^ t_gj" Mill ' _ Xj^ ■ U J -- ij clSL»SL!l 
(_yl>-ljj| J 1 ^11 ' ''I'"' (jl t_gj"i Mill i-jSjS jjej /jijjJiIlIu Luj|jJL>- liJjjtjj (_ylll 
(ji (J_4JL>J,I (j_« ij-:' • Sj •»■ H <_jjL»iaJI djjj (j^ 5Jj|j Mill ijJt LxJjJ LlULoI 
SJlC CjLfliiSjj CjLoI JlLaj^l JjLJ -1 j • ""' j>jj| J 1 ^11 (j^ 4jL3jLill SjjLiJI jljJkl 

. tJlj 'iM i l l J>»- (jyiL>iJI AllajJI (jJ^^ (_7^ 
(«jC,J-1Li 4jli t_gj" Mill i_x£j£ ct^ J-^ A^J O'^^l (Jt!^'^ 'jtA^ ' ' « ' ^j 

iiJ_j:>- (_y3 jlj <l"lMlU (»^Jl3 Sj-uS dlUjJU JS Ml t (jJLO Jj^J (jl (__V3_>I1^I (_yjl (j-O 

l_iJ|j^>jl ;_$J-J 1 J Ml -KJ J_LJ<_jjl jjii" I nil (_y^ Jjlj (_y;>.^jjSlj jLiia-l Jji 

Ij-uS l«>>- ^T-«-i jJJilllj (JjL^I jaJLtJI IjUk (jLfl ujjjj jl "JJ* J 1 '^^ 'Wi^^' 

(_, Mio Mill AUiilll i_^ j-^ (_p (j'^ 't't!-*:? "^J » I '-^j V tfjijvj L2JjLA ill I nil (j-« 

.(__)^jVl i«_o Uj.ji3 i_jj>-flJ La (JiLo-4_pjSL! j<ulj ''^J Lt^ liiaLaj 

(jl ■^ "■'^" . "lit (j-^^1 jJI SjuVlj (_^jLalLLI IjJiJ-iiA iS-j' '~"^^ S~5^ JUj , ,.j 

.J>jL»^2 J Mljtl 
AJ^JcjJl (j^ (jJj^^jJi,l jljJLllj jLiJl (j-O (_, Mil Mill ^1 t^'.tt I ^ iS" LaJiJl^. 
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iJ^jBLuuqJI ^jiuns 

(_y^ Sjij^jJ,! S^m Cxiisjjill iljIjJll Cjljjiu^ » ''^.'.' O^' "^t!^ 3-* i-*-^ J-^' 
La jlj-c. (_5-Lc (__>^L>JI ^ ''J ' ^ ' > i"i_t Ij^j ^jj-" ^ij'j-^ cj^^-cLflllJ 4L>-I J 

x_aj .(JjiLs C^?^ J-* (_, I no I'lll LLoLlaj f_^ i_x£lj£jl j-J^i (jl . (j n o ."ill (Jji^ 

j.Jt>-'i(l Lli^O «jj>JI (_7^J .(J no i"ill (j-a (_jSjSJI I JLA ijLifcj Ltc Lj^^ (j^j^ 
. IjjU ijjill ^ I I rO_IJ 1 I'll r II (_y^ tjl I no i"i M-l^ J (j tm (j^J Mill r'J-SJ-O Jl (^l-S 

5jino Mill Sjilaj'^l (2h« ^ ' ^ ^J V JJlC J^;v_jj i_ajjLo j^I >>ii~ir 1 Lo^ 1 juij 
\j^\ 3j_ikLtiJl j>JLii (_y3 lO-" '-"' L7^ I'l i"i «LaJ (j-u^J iSJLAIl i-Jj^ *>^?-* J-^ 

J^\ LLDJJtjiD LujJl ^^^1 ■ " * ' '^ ■ 1-^ OJJ tj'^ '"' ' t^^"l I III 1 r^^Ji^ Ll^^O ' ^^ 0^ 

4jjLc j-i^ SjLo 1 j '"- /!iJ-i3j (j-L>-jjJ_L^l Cjlji (2>^ CjUjjjSjVI L^J(-o Ld-flJj 

(_y^ 1 • l-^a > U ^ \t " ^ 3_uLj_)_j£ SJLv (_yij (Jjl I nil (_yjjLjLl,l iJ\S^JjJul^\ (_yjfc 

^j'1^1 (_, \r IJljI (j-2jelj fcJ liiljj (»j>Ul JoJLUill (j'i/ 4jjI3j'!^1 Cj1j_i1>J,1 
J I '^_'^?l (3^^ il^Lj (_yJjL«Ji,l (j^jj-jijJLl^Il (jjSLj (jl (_y3 J-a'i/l ^^« ' ijJLufcJ 

(_yJI l^-Sjj l-Sj I n"°l (__)i>j'i/l (_jlr 4jLu-3 (2>^I 1 Jlj 4jjL«J1 Sjljjsjl CjL>.jJ (_y3 

Q^jJxj j_^| iU< i>ill (jjSLj ti^p- i_g^p-iiuJi,l iJi-1 J ct^J • (<-^Luj>jSLIVl (_y3 Sjjj 

ji/^_tlu t_^] L»jj_Sj Jl>.jj 21 d J i^ij'^ 1 S^^SJl ■*■ '--^ ' " ^_^i^ t_$jj>ijl ' U * ' >* 1 1 ^j_a 5^^ 

Jj;>-j^ jji La J Ij^ (.3-^ ' JJ Jl:>J Ij j j -» ' ^ 1 1 jj^ 4JIIS t_gj"iMili 1 i_Aa (_y3 Ji^JJ 
i_i£j.SLIl 1 JLA j-^J-a (_yi ■ l'^ « ' "-^ 3_oj_Lo (_yi Jij'^l (_yJI S^^jitA i,__)l3j'i/l (_ya 

.(_, I no Mill LLoUaj l-j^lj^ (j^J JJ^'^1 

(JjLjJI ijJJjlX\ (_yL>-l jJl -' . ..^11 j_y^ £LuLij.^SL!l oljLuJl (jjSJi q] (2>^L«jj 

(j-a (ji>- j-J^I J-*J i-jSj£LI1 1 Jl^J (JjL^I (_, I imV-iLlJJLI (_}i>Jl jSju^ji t_gj"iMioll 
CjUjjj^^lj Cj Luj^pSLI V 1 a1jj>J Liiaji IjJuLiSji^ if_j I n Mill ALlijJl (_y3 <tcjj 
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Ja-iaij (_y^ I j J " Cjjcaj 'bj.j jj t_gj" i'?iU (j^ ''^ '-r'i^^ j'"*^ Ct^ "3:?' J-*^ 

jjjj (jj-j-ll 5-Jj-a- MiU cjLjjj.j>JI (j-« tiiV^LJii ^l£LJko lJijjSLII pl» m.VI I ju* 

^^^ j_jjj (jl I '-^y L^_LS_<sj) S-JjJjIjJI 4^LLaJI (j-« ^iS^ CjljLjtAjl Lfcjjjj 
CjljLjc_fl_iLj Jjjllll (2A.<Jil (j-a_5 . (i>5Ji j-<t3 ■-'-->'" (_5i^ <ijjl£jjJI CjUsLiiiill 

(_^JJjlj l_ljS I ril'l dJaLj)^ »1 I rill ^j I . ^ -» A J nj-dSLlIji tixjjj^J lljjj^ JjUjJ 

3jiil--Kjl (2>^ (jLiiuIlij Ljl^.ijj^^l L*!! j (_y3 ljL>. L-ul . n-*- Jl«j (jl^J libjb*. x_u-3 
l_LoLii_i (j-^ ''■'^t!-*-:' 5-ij-^J-l' ^-i^-^'j-'' J '^11 (_,-&5 i^—LjjSJI SjjjjIjJI 

V 4_ji IJlJ LLjLji i_3j^>JLA j_lC. J Hii^ I j l . ^ ^ ''J^J -^1 ' i'" l^-^J .(_, i no I'lll 

(j-o js-A'^Ij oj-x-ji jl 4_i_4jJljj/ «Loa^ i_gl J-o jl I— aj^>-«-o f<s^><-i i^l J-o (3^'jJJ 
3x.jjjiJj iSjLl«jJI A^jaJjl (_jJI L«jj /tJjJilILi ijjjjalb ^jK J I .^1 1 IjLA jjl till j 

JuLajX\ (j-o La LojJ l^J^ '^'t!-*-^' U5^^ 3j^L>JI Li^UalaitA f_yJs dili JSL! 
(jLcjjj/j I JJl:>J,I (jlSUI (_y3 I Jl». «_aV /n i n-v J^^J lika-V Lojjc ^Lajj iiiJLui 

(_y3 LoLti l-^J>c. u 'hI (_y^jj(JI i_aLijSVI I juk n_^jjjm i-^j^ 4JI Lbj.^. La 

.^1 j^Li 
i_i5j£L!l \jjt n_g^pjiiiLi (I I -j_ljvLjIj^)) tL2jJI (Jj^ it-Lj-o J^ ^^jI oJ^ 

Ijjl Jl>-3 t—lLjl^lj 4j(ILo jJi-GiiA (jl£ J-^jIlA J-AJ »1 I nil (_y3 '^^l-JJ j3^LoJ>JI 

«Lj_u1j^ C7~^i <^ '^Jj Ct^ Cj_lS Lo-Ll-JJ ^LS_U| ^LtoLA ^_^J «Lu_u ^^.iLa a^yLOJ 
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^L^tj-LM ^_^ «Lt_j_Lia_a «LLi2j Jijj?c_a (^L-aJl ^_^ tj'^ *-^ iJ^i lJL5^ (Ih (^^hIu.1, 1 

i^jjuj ' ^ ''^■'^" ' -J tl)5 *-7*^ lS'J^I o^' ^'-^ i ju*^! ^Ij Q^SLu-u «i-tSLJj ij^l 

«Ul ^j-* f^J-^W lO^' ^JtA^ r'3^ Lr^3 *^-^Ti-9 Lt^ (^j" ''IiU «Lj-tiuJ (J^j ol 

jl lj-4-3 j-tiu-C ^_;,_ljLj JoL^e-a I '"^J* J-*^J «I-l1^ ^>-^' t^Jjjl jJI t-l)LSL>Jl jj-* 

(_, I ri I'lll ^1 t^ill fjJs j-<ta j-j^l j-*j ij^j j'-*^' {*-*' J-* o^-y-* o' J'^ 

« I -j-i^ ulj^v iLpj^ «LSIlII (Jj^J .(jjjjjila ^s>- £Lj£ Ji^JJ i^JJI J^^^-^'j i4iS 
31_ift 4_i^ LjjLa^JjLA LlxJl^ 1980 aLc (j-o (jj^' 0:L> '''"' J <3 '''' Ct^ O^-^ J-*^W 
(J S i~i t 4-1-3 Jij^j-o 4_j| i—Sj-C (_gJLjl Jlx».^I jLiJI (jlSj .(__>l3jjiJ>JLi jo-tujjj 
^-^. , ,.A: itl ^^ ^j ,>.tra I jjjS t_! .r- 4.fljiijSl (_gJJI (4CH) (jLLiil jJt j<u-ul>- 

I Jl_1-2j(3 ^^JjI "ijJJJj^j|jJiJ-& CjLjJ^^ (_jJI (jLLlil (Jj^»J (J no I'lll (j^ J 'I '^^1 

4 1 till 5^ t fi 11 ^_^1 4JjLa 4_ul^j_Li3 ^JJ '^^ dil 1 r ti^pj «L:e_La_t_u iLtLiJLa tJLiJJ 
.^j'^l (_, Ir SLpJI Jj^l (_yk: t-JjUelll (_y^ SjaiJll SjUI dJJj La O^ (_yJI 
sLjia-flJI (_yJI 'Lcj.ujj i—ij^ jji I— <--^l3 OJ^^' (— ij.i>JI (j\s>-jjju^\ jLc, Lai 

(_, I n" l—ijjtJI SjjjLjiu ^ jIt' (J^ii- cdJij njLLuJ "IflJJLjiaJI <ijjjL>JI l . j i n l 

(_Jjji.'^l 5j_jj>JI CjLJjSHIj (jlij-1.1 ij-*^ O^ S-*^ (jj-^'j Blowoff (((—flj^j-ajJI)) 
(_y3 (_J^j>JI ■ U j , ^^ 1 1 (J^al uJl£l jLcitA l5.>*" ' '-^ * ' -^ O'-'tH Lt^ "'^J:? O^J '''-»-* 
(jjSLo iJJLLA Jl>-jJ '-^t'JJ •<ijJ^><-i (— flJ^j-aHJI SjjiLli (ji jjjj Vj TiJ^I I— xSj£ 

CjjLj^tJ 1-4-1 Jj (( L-flJJ-l-iallJ 1 » 3*_LX-1J i LjJLc ^^:*^ ^^ 1^ , ,.jll ^^^-UJ.J>J1 (jj^l (_^J^ 

4IljLj-La (_^^jj>.l t-liljLij (_^^ju r* ' '^-^'1 (_^ Jt-Lxiaj (_7^i CjljiJul (jjJ "' ^^ i^"tl>i 
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^t 1 JL^v ^J (t"i "a- t ^_^Il11j ^j^jSal\ \jJt (33^ 4ILjLj ^>-:J^ ^ ■ ' ^j * ?^_^i^ -'-5-^J L>^ 
(_jj| <_jjL»iaJI tJJ-LII (_y^ I I J I ri tl j_& La (j-SLIj . (JLLlI,! CjIj^Li A^i^ OJ^ 

»L^j_o jjVljJj ^La j^>JI 3_JLjtjj -" U . ..II Sjlj.:*- 3-»-j-5 La' VLil>.l ^^ii^'^l 

I, I J in I TcJajjJI SjljJ*. «L>-jJ -^y-O' CT^l "-^Ij-^J-il ^''^'' '-^l-i-'k ljjjl£j .(jiLSj 
.(_, I no ."ill j»LlillII (_y3 I Jj^J lj_L<CLa LcSLji h>5^ CT^J ^ ■» I--> . .. (_5i^ 3jJ .>.«ll 

c-M U", ..VI .-»l".ij<ij^-^ljlj"a«.-<l ,Sj ^ ^^i ^j'al .".C" . ..VI Lu^Ls-j 7CJJ u ^.^lajj 
.(jlSUI \'j^ [jlJJSjjua (_y^ Sjjj J1iJl:>o (_ajjj, ,_£_^'^l 3_uLiaAll 
(_yILll idJiLS-Lvj (J->-j t-jSjS i(jLLu (»3^ (_5-3 Sjjj j-^ TT oil (jl i.£.LiS.<aJ 
JUljj (_>>-j «La^Iia_L« ^jl Lx-iJ ** ol^SJl ^s>- ^_^ t tj*-L(IaJl j ^ .^Vl L^^ ^j-dullij 

(jLs i(j n Ml II (j-C ,_>l3j'2 I JiJU (_yl^ '— ''j-* J ''"'" --^ifi SiLioi^ (J no Mill (j^ 
^_^I^ «L^^^jJtJ t_5'-^' r* J ' ^ ' I (J-« 3j-« 4_LX-1 I /I • . U I jj^ O^-^ LT^ ^j no i"il1 *^-Ctf3 

(j-o j-jiSLj (J^l (j>^ o' "-r^^^-ii j-o-^l I J-& (_yl^ 5jlj.J>Jl CjL>.jJj i(_)I=j3l 
I-. J J II Sj_&UaJ j.^u^l J.tH'^' 'jW-^"^W J^'^' J-« cr^ '^l-i' J^A^ ^J-^ 

SLlj>JI J^^J (jlSLol ^\ < j"li nl SjLsJI <1jjISjjJI VaoJI 1-*JJJ i(j no Mill SJ-cisj 

CjJLjvj jjl SLpJI tjla IJl^ 4_fl±L>J,l ^ItJI i>JL& (_y^j J -1 111 I jui (_yk: 

(J_lJj liJI—Lli (J n J Ij .(__)I=j'i(l (_5i^ SLpJI (j^ I'J^ d-AtjtA JljSQJu Q^S" I n 
L'l'c$-«U Vj .1 _i I n-y^ (JLoIljvl cGI .(jLLu (_5-l^ SLpJI -i^^J ^.-I'j jl JlSjj l_gj^ 

(ji^ 5j.^ja^ «LuLUai lIiL^j-o Jlj-il (jj-^ iJIJjjJI I jui (j^ M^J^?^' J>^ o' 

(jl i-j-'^^-J ij-^j '"'^ ''1^ 1-4^ I— iJLjJ (_^l ^ I ' ^ .-' ' 1 1 (_3jL£j-!I ^^■».-' ' (_7SJ 
4jjLii>. jL^lj 4jJLlL>- tcjIjjIiJ /tij Cjiji (_74^ *>:!-*-'^ L^^ 'jt)-" 1-4^ 'tLH^ 
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.-il^l^ll (_yi^ (J ri'Ct ill (J no I'lill ;-J '^1 S-uLlLiJI ,__>^ l^iJ I (j'^ '(^Ll' ^^4^^ ' 

(j-o ■ 'J " -^ ' (_7^J •^i?-^^'^' CjLjiLLaJI (_y3 JuLtil <ij.fljiaJI (_>^ljj>JI (JjLx-i 
ijij-xHi tixajcj Lu^j.jj/ «(_yiajj (ji I ijlr i-Ti^^ sLuLtia^ sLiSj^ cLLjLj)^ (3ji\>-!l 

(jl i-T^^s-J l5' 3-cLJI (_y3 Jj^ (-ill 45 'k^j-ujj ij^j J^^ '-d^bj-^ (jT^ U-»-* 

^t L'L-t S -«VJ ' 1^ ^'^ jLjJLt^ .CjLuj.j>Jl «Lc^j_i_u jj-oAJb (J^^j (J^^>- J'^-^ 4_7^ Jj^ 
jl JJ3j i(_p-j iJ_J^- ''Ijiil"'- 3 "J tx '. ^ jj^ VJlJ Jl>-Ij j_Lj£ JtJU Jl>-JJ V I jLi 

(_^LllLi jlj_pj) <ila L^l^p^l jIjl2jij i_jSjSL!I J^^ 3_l2I:>JI (JjLSjJI ^kaj-ui 
(_3jL£jJI )«-3Jljjj (^jJLsJ i±JllII (jjjLflJI I _. I ri-»- i_Aj£jl J^^*- « i j^-^j-^ ■ "" 3^j-<-u 

LiSI J oljj 1 J I ri->- ((j^jjiJI j-«-«» Jl»-jj) 4_l»-jL>JI (3jLSj-II <ijiaiElLo <ijli-l jJI 

3x.jjjij 431 J i-jSjSjI (J^;*- L^-flj^Ja (3^ij L^JS 3^j.«j>J,l (jl )«-oj . (ji I rijll (_yJI 
(j-GjjLalLo (j^IlSj^jJ ((4jj I riill)) 3^j_tuJI (jLa Lu^jj <ijjuJI ^^ Ijlm^iuh 20 

4Sj.:>JI eJJt I ij I riij . <1Sj^ jJI (_y3 iJlilj'o'ii II djuiaj (_5i^ •^j-' ^3 ''^ "^j-lLij 

(ji 1-0-3 .5J.il j"ill L^jjjjLj. iJjLflj L«.o j .^"1" (ji jJjL^jJLI (jSlx-1 V i3jj i nill 
L^Lcj_<j< L&juljj u^^ h^js>-^[j LiiljL>-l j I ^" I" (ji (_^L3jJI ojui (JjL>o 

,j_a j_i_lSLJI t_jj_SJI \jjt (_yk: oISI-kJI (jSlj (<sJ jjj .>ijl3 3 iil"i-^l 3jjIjII 
(JjL^jJI '""' I ^^~ ■ "I Uj 5j.i!l (j-o AjvjjJI ojui (_,lr j-uQjl I jui (jK U iij^j 
■- _■ I ^ " t I al U 1 1 3_jL^ (_j.3 (_j.oLuJj 5^^jJLi-3 4 J -»- l"t CjI^^ (j^Sjj i>-o--^u (ji 

^}s>-j cjLiL>- TTjl^ '^j-' o' ^"^ '^ '^^ '"' I "jl l-^Jj-^ I JSLifcj . IjLLi^i (_gi j-jlj3 

(jLLlj (_^I Cj l^^-ILa^ h\ u CjLla * '^ * (j_a /cj?ej>j1 (_^ cJilljtJ jLo.31 «La^Iia_La 
Ljujj . LiJ^.2j TtJ^I I— »SjS (&::*.>• 4.<jja.>- (_JjLcuJ (_gJLll ^51aj<JI j-«.aJI «Gli 

jSLiiij ^L»^l cllcjjj jls L^ilj t_c^l^SLII (_y^j jL^a'i/l j-xojs. (_y^ SjUI (jjSJj 
.3JUJI t_x5ljSLIIj jU^Vl (J£LilJ c^l^j CjJl£3 <2j\?\-^ 
1 fl g i a (J^ (_y.3 f_j iiij UL-Lm iJi:>JI (jLa nji^pJuilj iJ^jJ 3jjjii!Li Lof 

j_iL2j LaJj^J . L^J I 11 JJ 4 J I no I'lll TCJ^I (_y3 5j^:a- i"ilil ijlil OJ I ii"^l j-^Lj 

(ji t tj:e_l ^j_jv 2(1 (_^l (_^_t^i_LL3Luu,l (J.^:>J| (_^_LLi3 jL>.i (j^a 4-l^J3- i"i a ^ oj i n"*" 

i(_^j^_LaJI Ijui (_y3 4_l21>- «LSj^j lIiJljvj lilj .(Jjv^ (_yj|jjjj<VI J^ i nil j-^J^ 

. Sj_LJLi-aJ I d_LJ5cJjJI SjaJI ijjufc "iLsLji^ ^ ^" T (jj^pSj"^l ji (jjjj^jjJI (jLs 
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3_oj.j».i pj-ij <JiiL2JL>JI (jLs I 1 3j^^ (J'^-^j^W (3^^*-^ '-'^t^j tiJJjJ Sja-Luj 
j_«_5JI tjla dila^j <UXa cjLflJ^I (J^lsj rjLi-j l^l-^h Sji^^-jll pUJ^VI 

^_^J «pl ^ Ml Jtl a1^^_J^ CJI J t ri "^ p ^" ' * L_3^J_U (_>>-j Jl ^^^"l t fill JJ-* * *i>^^ 

^SLlfljo ,j^ ?rj'^'^' (j^l j-3JtiI,l (J IIP Mill _^ (_,lr ijj i(<sJl^j<JI (j->-j 3jMi<i Mill 
(j-c (J II i"i II J-«-i I— aL«_»l3l Sj^o ji ijAxjus (_gjLjij 3^Ljia cj-^J •t^j^?-'^' 
(j-o j-j^' (*.>?-'J' <j^ Sj^^jJkl cjuji^pSJ"^lj cjujjjijjJI '!'-'«'"--■ 7iLjj-aj ij3yb 

_i tjKJil tiJJi i_aj_«jj 3 J 1110 Mill 7=J>!I (j^ /a^vLiJI I Jl^ j _; ».^ll JaJLiaJI 
<i_LjvjL>JI JjJLaJJ <JliLiij^_«JL!l JljvI jjij K((j IIP Mill j-jjLj lJi^jj <l2ialo)) 
4^jj_;e_a [.^^jjj^ ^^ c_ajj_o ((^j_L>.ul^^)) cLiS^ (1h^ .^j h o miII ^Uj^ls l^j_j_a V 
(jJ^ mhIIj (_gjL>JI (JJ-2J1 (_flj-aIIlo (_y3 LaCj^j^_ya(j IIP Mill j-uG (_a3jj cLiLilo 
fj-it (J_i j-^l I J Ml <i Ml LoUij IJljI (Ji-JiJ (jjj isLciiill ilajjtA J-^ ^jLajila 
tLjjixiiiiJI I j"l"^j (JLoVj 4-L.aJe-'JI j_).j>JI (2>C I'-^JJ'J ^-^^' J-^ ij',?^?-'^ SjLto 

(ji i I nil (j-u^Lo iijLlo » ''■-' jjLj SJLAII t_!jj *>^?^ (— ijiiSjl _^jJLI (_jJI i(_jJj2l 

• S-LAJJaJII LcJ>l^j LJIjiJ Jl3 OJ^ IJSLikJ .(jVI (j-a 



ISO 



I 

Jiil (2>c Luj^ (jLi^u L^Ia^jjfcj r-lj^al ^^juus 
t-iJl£*IL>- 2(1 ^J '^ JJ '^^ ^?-^ ^^-i*^' J-^-'^-''^ L>* '-^^ ^^ '-i ^J^ 

J^'VI J-it U^jiJ (^^LJuJI (jl .(jJ^-^JJtJI (J no i"i!lj 
(J n i -»>JI (j_« J-lTlS-I Ij-O-C J-i^\ (<sJL«JLa .(j-«j-lLj 

«Gjjj » jU" . ,. I (_g jdl ji^jaJJI jjx. (j-« J-" ' lS' '^*" 

JJ-C (>SLIj •fOJ-i'^' (jr^'-^ Jt!^ Ct^ *A>?^' UV^W 
jijj>. jJLa-oI t^^^J-u *"' t njl ' ^"'^J L'L't S -«VJ (j^' A^J?E_ul 

(_yAljLill (j-<.<i:j=_cJi, I J (j^ j'v 1 li 1 1 J34>- (j-a /o^jJLjj 
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x_i_<t»- . La Jl^»- (_jJI I JlJLJ jJiSlj I 3"''^''^ (_5-3 uljli JlJoI (»3^><-1 (j-aj 'Wi>^ 
(_yi f«-^ lS' (j-* SiLtuil (j-oij (_yi^ Jljju Jl». (_yJI (_yji (_p=j'^l (_yl^ (3^Lo'^l 

V 3_Lj-«-o 3-j-^3^ (jr^ f>?^' 3IjSL<iij JjLSEJ l5 JJI I, 'J Mill jji I JLjfcj . »1 irill 
!_«_& Sj-sajJ,! iTjLjVjJIj (_yj_Liaj^l jUoVI (jLa 3j<lrill Sja-LJI ^^ 

(jSjsJ V LiJi JL>- (_jJI I Jl>- 5jtj-»J I j*^i"^ '^PJ^ lS' Ct^ (^-5^?-'^'j • -^^^-'j O"^ 
i-LjJ .(__)l=j^l (_yJI (2>J-5jJtJko LLoJ La jL»j'i/l 3_u^ij JK Mil^ I 3j1| i_2jj(llj (jl 
t^^jl t 111 «Lj_i^.Aiajl g| i I iiilj 4_u^_Li3 CjIj i ( II * '^ * A^j?E_(Jl (j^ ^^ U . ..jtl jm_Jl 

cjIj i I II tLi (jjjL23 CjLal 1 n a ^^\ j-al 1 n t q\ l-j.:^ (_gl . A^ja-JI (j-u j ' ^ ■-'" 

d-iSjS (j_o 'Kj^"^ L^JL^ '^iJ-^JI (*.>?-'J' CV^^*^ 3^^ (_2jjj, jijii^ .<ljjjjiaJI 

j_j_ij_j (_aj_t^ I 3 1*^ •"■ (jLa (_jJL1!uj i L^jJI l£>^ ' (^5^?^ i_r*"'^ '-*-4:' (^5^?-'^' 

<Jl!^L»-J ij^ j!Sl\-u±i LlLl»- q£. LoLx-l Sj^Lc (jVI (_jll^*- lj'3^ "^ LlLlS-jJjJSj 

j^^j^^S\ Oj.^] (jSiJj . jj t^ i 1, 1 JjS" I II U (_y^ (JS^I er^ ?'3^^^ tlrV *>f^ 
I i 'K <i jj I I^K 3jj_>^I (»j::a_LLI jLtj'i/l S-U^lill pLlsjVI (_,lr TiL^jjj (ji (jS-X-i 
3.^j_4.ja_a Jj^»- 3-tj-»- Jl Sj-L.<-i-a S_Lvj (_y^ Lijii-I L^jJI ' _ • 1 1-^ "' (jl JiJja^ 
3_i2lj.jlJ JLiUI Jjjiii (jk: Ajn>1 'J-J^^l t-JjJI JSLij (_ylll 3jLa>UI (»>=tlll 
(j-C 4_Ljv. jjjsj d_j^j^ (_y^ j»^j=_L1I (jij La (Jj-aj (<sJ . <ij£j£Lll jsJUk (_y^ j-JijJI 
j_L«j Lajj^j . .4jijl <i iiitl x-iisljJll (j-u liaLSJLlI iJ-»-aj (_7^ Jujiil j<u-ujJI (Jjjia 

(jl s I II (jLa I j-SL&j . jLv (J'v i"i_t tfj I'iTt djajial^l L^K i"il (jl i^j-i I "'j j i-^ ' " 

LaLaJ «LajQJtA ja^jJLJ iJliljl 1 n (_y^ CjL^ji (jjJL&LiuJ SjUjliJI a^j^JJI i_j^Ij£ 

^ J '^-> "'^1 jjjLjaiLl (i7-Lijjij)) cjljLui-l (_y3 cjjLaj Li£ (j^tj jsjukLiuj Li^ 

(JJ^>_2JI (_y^ La Cj^j (_y3 JllJijaJ '-^JJJ • J-^' ^"-^ (JlSLiil j_; • '■■-'"' (Jj^Ja (j^ 
Cjlal I iiU j>JLA . U ^"j (^^jsl (j^ 4_uLja3 djSj^ j^LcuJ (jl S^jLaJI <iljlill 



159 



(jl_oj_II fj^ jT!-*-y l_H ' .' ' "''''^ 0'^' (.7^ 1^3^?-'^' '" .J J J " J j t'n V 
. L»iaji Lj^l^ ^^i^ ^J Ljjjojjl lil (Jj [liLjL£>j ^J^ '-^1 Ja-S^ (J rijl : Liajl 

(_y^J I Jt-L^U^ jl <IjLcj.4Ja^ (j-0-'^ !-«-« (^_>?-'J' l-iJj.^5tJJ (JLl>-3| ^^« I (J^J 

OJJ-^ La I jl 5j_Lj^ 'iLg.j I ri t LiSj-xSlj (ji Jij li i a (<i:5=_(J j^^^-^J l£>*"' O'-f*"' 

, «U 5j J L:e_a ^J-^>- ' (*3^?^ *— -> Lc^j-tuJ 
/^l (J^JLjj <:L_4-iJl^I L^Lx.j <i y-M tiJjjj A^jsc-ul i>jLjfc (JlLa ^1 Tc-Lisljj 
<iji!Jj3 5_a^IaJLa (j-a Jjvlj -" "^ ' J T' ■^ '„' CjVL>JI ^^*' (_5-3j . 5 Jj Jl>- CjLcjjjja^ 
jji2jj I 1 j '_; ■ 1-4-13 Jaj^ ct-'^' '^^■^'^?^' CjUaLjjjl j-uSS^ <\,^^i\ (j.<_,i;>o jj-a 
(j-a (jiLi-LlI jjaj>Jl^ 4.2jLtuJI SjjIjJII 4~h I II Jii-Ljj tuiiiiJI (_jJI jjvVI (<i:»-iJl 

AjjcJJIj j_<jJj A^jaJJIj jJjj A^jjcJJLa i-dJj ,jx. ^Lcia^j »1 1 III! (_y3 p^LSlI 

jjjji SJljJl^ Laj-jso (jLs i3_jLi£L!l 4_ji LxJ ^iJjla I "'J 1^" 'I La lilj . Cjj.4-1 

.^>_L«Iuj *Jajj <_jjjij »i I iitl (_y3 (JK I'lal jjLa IjiSjkj • ^ ■-'" -»" <ix-iJi^ La^j>oj 

<iJLlLjJlj Q^j^\ i_^i^ (_gj-JuaJI (jjijjsjl L^jIiLc (_ylll SjHiJI (J^i:>- (_yl>-J 
jLUcVLi ujli- 1 lilj . vlj^jjij a^5=-l!I <JliLcjji3c-a jjLs i(j-> ii ntl jj-a (j^^La 4-«jiaj 
j_i^ Liiojaj (ji ' ^^^" ■ "_' j'jj.' 1*^ ^^ oi^ J-^'^' t-Jjiil (_^j-I.I J's Mill ji j.^iaJ,l 
i«Lajj>ij 4Sjjaj TT I II tj (_j-u3m (_jJI jj^jI <_jjJI i«_a Jijju ilj . (jlSJllj (jLajJI 

liJI JJI jJljj (jl^ j-la . 3 ii II (j^jia (Jj^ <iJ LilllJE-a ^l£Li jl I J J ^■-' " Jt^ LiJLa 

J ■^'- (_yJI ijJLiBajLc. (>a>J' 3_i^La liijJLi-l Ijla IjiSL&j -Tt-aj-U Lfi>2j >IjL<j-<j 
I Jl^ 3-j-LajJI S^pjill JJL>o q\ LuJij-a » _.U". . .." i-dJLs JUajJI (j^UI (_y3 La 
7c_ajJI J S i"i 1 j_jS3l t_ljj| (jlS ^J A^jaJJI (JSjji "iLsL-u^ (_J^*-LjJI J .^«1i 

Middle) Ja_<-uj'i/l (_, m iiij'i m j I j II j '^ «tl i_^ iJ-">" '■->-* Ui^ o' S-^J^ 
CjLc.j_«.ja.^ J's Ml I '^^-^'j (j' >^_iTt^-*^' J I lilt (jl I '^ji Li-iSLx-! (Pleistocene 
La jl jLj-o'i/l (»>^ ^^j^ JLill J-j^H-" (jT^ Jo-t-tia (Jj.21uiJ,l (_y^ (»>=tlll 

t_gji I nil j-<Ji,l (_y3 »1 I nil ^-liaJLa jJljJ '^^J^ ' 2 r-jijjJIj Jlj-u'^iI /TJ-^ "—^J^ 

. ( Zodiac i^Jjij) rj>-j-II 3 o K j j-^. qIj .cjIjI <i mil j^ ^.m Mill j-<fcLlaJI 

(JiLa Ji-j-«_i Jl.»- (_yJI iXH ^J>^' CjLj-^j^ (j'^ iCjLJIj-j^sJI (_gl (Zoo) J-Aj 
jUji^Lj I j _■ •"■ Jh\ Jlj-u'^iI r-jj (j^Sjj-u (jVI (j-a 4_u-o (j^jla JiJljj .iIjuI^jjsJI 
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3_«_ijl J'v Ml Jl^-Lj ^ j'a i(3_ul^a;v j-lC.) jLj-iiJI ji slj^jsJI 3-J^J^ Laf 
a1^^_j^ (J-*-^ r^3—^ «Lj^i3 jj_a (— 3j-j:e_La Jsajv •_« ^Js t"il1 IJlj^ st-LsLSlLij r^^^>^ 
I _i I ii->- (JiL^jj iaIj-jkJLj <lSi»ja jJLjj SjiLusVI 4ljl3 (»5^><-! Sj^J iiJi-i-&J . jLu-iiJI 
I— fljjjJI (_y^ ^U, ,.jtl jajtlllj , jLu-^l ' ''J'" ^ ijl^'tl ^Cl^tl .Ul ^ , ,.VI jLili.1 
(«lj^j>JI) (jjijj' (O-iJ-^ i_ajju 5j_uS jLc, 'La^ (Jj 4.a-ii>JI (_y^ Lxjso (JjiJ 

ja_li.c3l J <"i imU (Ojjc-IIu i—SjjiJ I J->- 5j-;UJ '^-'J^ CjljLjtAju L^Ll>- "^jjjia 

J 3 iS^ ' ' '1*^ i^lj^j>ijl (J-LfllLiaLA «L3jjtX ^^_u_a^£j 1 LLaJLa-" < til ^j .jj^ i i nil 
?(_yAlaJjj (__)iiAjj (j^J L^^jso (j-« J-rt^ JJJiJ 5j-J^ "-^Li^JJ '-^' jVj I Lu2.j^ 

^ I . >■ ^ 1 1 j_^ jj II Ml II (_jj| i_j^^l ^j^LuaJI j\ (_, I ii«i Mill jl^jsJI (txiaJ 

>l£|^I (_y^ (.3-*j (Alpha-Centauri) t_gjj"i i . h LilLi i-2jji3 Sjji^ 5 ^j t;^ : ^ "-rO^' 

jjjSjj . <i^^Lo S^Ltu^ (.3-^ (j^VI (J^^v jj'^ n_gjj"iii II I oj I iiSj^ j-A tiJu 
Lui (j-oj I i I no Ml (_jJI (^Slx-i La "-J^i i>jl Jla Lt^ jtSljJkl ^^« ' (_y^ ('^?-'J' ''■'^ 
(_yjk »l <i I nil (_y3 A^jjcJJI -' 1-^ « "J .(_yjj'i/l (j,-i-»Jtj Proximal oj 1 n'Cjij-i sLxj-uI «L>. 
5Jl_j.:>.^I 1 i I no mi jJlL^-iJ . A^j?E_ul S^JuLLa jl «L>.j^^^ CjLa^Iia_La ^_^ r* ' '^^ ' 

.LdJj (_y3 !aj J Mill (2hO Lc^ 
n_gl jo^jijJlJI I'm ' J j"'' Ijlj^jijJlJI 3jSj^j_y^ LJL«J, ji<^'i/l (_yJliiil (<s^»-i-!l Lol 

lj)^\ ^C-Jt—Lll IjUfc «Lj t_$'^ t_$J-ll ^J .^^llj , 4_U^jU3 4_L_u (j-^ < w iiJ 1 I II 0"V JULJJJ 

»j_5c_LII (2rV (J-i^ui!l ^LUajill ^LolLs j-i^ 3Jj^IaJ| cOLvj (_y3 <iJuj/ 75 i_jju^ji\ 

<i! cjJls. Lxj i_ajjLJ (j^ ^-=^jM' j-^?-^' '^ f*^?-'^' ''-'^ o^ ^'j o^j'^' ct^I 

r'TiT'ii II sjjiaJI S^jjjij (J-flUJj (_j^l Sjjim di Laj U U aJJt (j3 4_uji 75 JjLJ VI 

<1j Lblj i^gJJI tj-iiaJlj .ajjslIII (>u SJjL^II uijlaLuiII jLlo-V 3jjj< 75 (_yJI 

(3jI"i mi'iI OjjJI t-jLUI (jl5 LoJLi^ jikjl Jl3 (jl^ 1980 aLc: (_y^ fa-=tjjl Ij^ 
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i5j_LjS 4-g.j I ri t (jJj-jtlLj -- J . >» 1 1 J . I i li I -^ (jLojJI (_jJI I " . li" 1 1 (jl tJJJ LLoLoI 

SJjjj 75 SJLILJI t^jLal inllj . Ijls- Sji^Lla ^^^LJi\j \js>. pjla (jKll (3^j 

.SLUJJ^ d-UJI (_iJl 30 (_5-<k 3_JlAII t_!jj *>?-* 3\>-*J jj no I'lll (j^J 4^1 I ritla 

fjis I '^j' Sji^^jJ,! ((3 1 -A» (_5-Aj sLuj^^JLv Sjjjc^ i_j^ij Ljjjjjc^ (j^j 5^1 inUj 

^_^jjl r'J '^ '' jJlLajl LaJLt^J «Lu^jId «Lu_u U^-iLa ^_^_A ljLj_ajjjLjl (^^^^ «LjS^S 
Ji^ <i_LJL>JI 5-j^ I*?! J 1 1 CjUjISJI ijS^ (<sJ (__>^j'^l j>L>oiJ ((3 I -A» (j_a (jVI (>\j-i 
.(_yJL>JI 1 iK i"i (_jJI 3^j_tuJ UJJJ '■■' 'j-''^ ujljl^i (jl x-o Lu£j^(_y3 CjJL>-j 
^ j"a SjujiJI Quasars djljljlj^l i . Ir I (_yJI (_>=j'^l v^J^ (J-* S^L^I L«5 
(Jj^ Cj_iLS LjtS (»J-J-!I L-AIj-i i^V-iJ ."ijjjjia d-uj CjIjLlLo ijJXi^L jl 4_uL<u 

.3JLlA!I <_jjJlj 3ij^>j(J,l Ljjjja^ (jSLij (Jj^ l.7^3 'ct-^j'^' '-'^J^ J's i"i"t 

S^jJLlI (2>o jji-VI ' ajUtI j^ jLLoI 3j5^ 4^1 ma ^Ir Sj^jj-jll .<l"^j i .-^ ^| 
jj_a *3-^ tj_5:r^ *^-^ L>* 0~^ 3^ C>*j l3^ "-^Ij *lJ^' c^-*^ '-**^ LaI^ 2/ C^jL^ 

^ *>v jl .4ailj 'I0=(4l.li5 /'lO) /l=(4l.lii /^ '10X3) (^ 3) -.(^l aailiJl 

(_j_Lc 5-3 1 I rill -1J • '■^" ' 1'-'^'' Ll<i£ I— II I i|->>JI \jjt (_5-3j •'Luu ji^^SLiil (j-* '^^ 

^j-^ (j^-LW 4_La (J-* 0~^ U~^ ' "^ * ' ''^J L)^^ tiJLLfljJa-o ;j^ (_^^^j_ill (jjJj 

LajLcjL^ (J_iL2J,l (_y-3j d".t;^^\l ^ (j^Lxj V i-ixj^=tj SJLciiJI (j^ jji 3_uliJI (j-« 

d.Sji>JI (jjSj 4_ujjl3 4_uji CjljLila «LuL<u JJiJJ (^ j-ll jljljSJI (_jJI jjajj 

(_, 1 r ) . I Jl^ 3 -1 j " i3 ii II cjIjLlLo S-uLaj (Jj^ (jK Li^ oljj LiJI (_y3 3J!l<i11,I 

(J-albeJ Vj 5j.ja.iLo Cj|jL>-i (_yji lIiIjIjIjSLII (jl (jiij (j.o liJLcji 1(JLl1,I Jjj i n 

. Cj I j.j>J, I TtJjLj SjIJlJ (_y3 VI CjJi:>o (jl 
j_ol (j-oj (_5-3 I j'jjj I '«U" . ..I 5j.j>J,l CjJjiILiI I oK"*^ (JL>JI tfjui (_y^J 
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(JliLaLjLA ^1 jtA",". Lajii^ -^'A}:? *— ''j'j'j^' JJlC (jLa «^l^l fj^^ .aj.x^ 

(4_u^.x^ «Lu_u t-lilji-LLa <d t ri 0"^ ^^-^-^ ct^ ^^^:i>^ 

SjjlJLo (_^ (J^l LjjjJ (J^ -f^^ '-r'>^' LT^l N '^"'^ 3 ii II (_iJl 40 (_yJI (jL».LlL>o 

CjljJLa (_yi n_gjj"i ? Ill 1 <i J I iiSj^ (_5JI ^j <ijLjjil^l cjLal i nU » u a j j__^j3l 

i^J-^ I III! ^^ I III! Laj S^j ,>>tl ei^^j_uj ^jji I ll^^Il^ 2( 1 L(-'t S -«VJ (J-Aj iT4_*i_J^L« 4_j_L«j 

^j_o I «Lc^j_(.uJ ^j 1 11 1 ^1 La A^ ^_^ L'L't ^ «VJ (J-Aj S^j .>.tl «Lc,^j_j_o «Lj ^^-uilij f^'jS\ 

, J * a-ciaJ 1 iLc >j_u jj_a 
jj_a Cji m* I ii"il1 a1^^ 1 ^_^ «Ljjaj^l ^iS i n^ gl ^ U ' ^ ^jj^ t-li^j-^-u S^ Cu£ ^ 
«L_uj JL« ^_^ jjjjjJlJ ^ ^ Mill (Jj^Ia I iLiuJ tiJj JU Llx_i2lUl Lx-i_^-Lb i^_^_x^m Qj-^1 

(j-oj (_i_».aJI (_y^ ■ Ul , ,>. iVI ^^1 a(_, I II "t 'J'll'ii III (jlj iIJljI «(_,-<i (_yi -^ I'-ij 
dll j 3 J I iijij-jjl 3_<jijjLji,l (_yi I j I _■ "' (_,lr lj_ija_a (jL^ (.3-^' J-J-'^'j^' ll>^ 

./<sJL«JI ojlSLsl <-ii^>j^ J^j (^jLlAJl vijjjJl 4 1 III jjl^ . jj^t Mill lUl , ,^>".VI 

(_, j< i"i 1 1 i—lbSLII) (jjLljiuJjJ t—luSLj (jLjU^VI J.>- (_jJI 1 J -»- < a (jjl~ Ml 'I (jl^ 
(_jjj'iil ^ " -» A . --» j^^ I '' '^j 'i'^ ' "_■ " (_j<ilr i—iLjS j-Aj > J*^; (^-5^^' il>^ 
<iuu±in JtLjj . tL»iiii!l (_y3 ^jjiailj liJ^Lu^l ^^^ *Lij.^SLiI 3 mh^JlII 3^j I nil 
j-al I II I (jl ^ J . >» 1 1 r-lj_al (_,-Lc j_3L<jiJ (jl I '«U" , ,.l I jl jaJL«JI jj_n i n lJijS 
«Ljjajj jJjj-Ld (_^ j^ I II t ^^ ^' ' ^ ' 5jL>.L_uj 5j_u_a S^^SLs (_^_A /cS S^j .^^tl <c^^_^_uj 
«L>.j_a (jl^ Cj-IS liLiI (Jj^l i-LLi$.<aj (jjj .jj no Mill ^j '^ ' 3^j^jILaj «L<Staj_a 

I jj^'' ^ ^_"' I— 2j I 11*^ AjvjJLI (_5i^l (_3^ vIjI JlJ ^J . L^JLA vIjjiLjl ^ ^JjiaJI (j-« 

<^j-uj (_^ Jl)JL>tJ 4_»jjX, »lj Mil «L>-^_a (_^A^ ^^:>-^-« dJuLi ^j-tjl i n*^! (_p JL^^j 

Ijjj .<d Labial ji^l c^jsljj^I 3Jl<jj'i/l jsjl^j jii^l ,jjLliJl j^ UKj »ji.oll 

jLSLal J :'^\\ 3-g.j I II I J li I nil dJLcSLol ^ (jl^ J^ (_y3 j-^IaJ <~il .^al '"itl jjl 
(2>-ji"i Ml tl T-j-laj .i—SL^ (3t!^-^ J ^ '"" (JJJ 'Ltjjt.ca CjjjU^I Ji^ CxjlS ^l-yJi-o 
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(^,_L«J liLo : ^LlLa l_^_La o^j-^ SJl^ ij-^ ij '-^ o' (1)^^-*-' d^ clLijjjiJ 4 I'j i hI 

.(jjuijJI i_ji^l jlSDuj i_ajjajl (_jJSLIj ' jl .^^ L&jjaj 3j^ju-(_yJ jJ^j I jSLa jI 

LajfcLllS jjlSjjelu <t>-ljjJlj 3j^j(JI U JJ '^"j ''^!-''-* *>* CjJlj>JI (_y3 (jVI ^^^-2 
(jj^JaJI jljiHol i_j\r LflSlj ijjji Cu^ liLa .tjjiaJI 3x.j.jj< (j-* ^-ri>^ 5x.j I ri t 

i_aLiaj (jJi (JLsJI aJJt (_y3j -i^^l djaliilj (J riSt'fU jj no I'lll «jj^ dioLji^ 
ii (j-*3^ *^>^' ^J^-*"^ L/^ C7^J-3"*'^ tillx-iaj Lflx_pe_j r'J '^ '' «Lc^j_i_u ^_^1 ^^^a^j-lu 
(j£L<5J (J-<fcJ SliJj^j Ji^j ^J^' lS>* D' iSi^ i_2jja-il (_5-il_>J (j-!i f<U S'U (JjjLj 
(j-a (jJijJ (1>^J l5>^ ''-d^J ij-* '-*-* ' (j^ t^ '-^ ' ij-" '-r^J-^ d ' ^J-*-^J Ct^ 

(jl S(_, Ml i J "^ 5 J_Ll ^:=-l TJ^ LT^^i>^ t^^' *(.3-^ ^ J->*" "-S^H*-!! LxJJ CxjI 

(_y^ I.J III ijJLuij .3^juJI (_jjLaIu (_yjij S^Loj S-Jjjiia L^J^ 3 l^Ji n'^l o'jjt 

7^—La\ 3-jJj'i/l 3 l*! I n'^l ojUfc (Jii-O (j-OJ S(j\3l Mill (_|j^ I jj"" jL>.i J J*^ ■-'" aJLC 

i-il ,>. al "i tl j>jtjk ijila (j^:a-i <— JltcTlij i La^^Ax («JL»JI tcjj^ (ji (J^' (j-^ 

a£L>iJ (_5-1JI (j-Ljlj_2JI ^^ « ' liJU.^ l5j_LjS CjIcj-jjU J O I III! i_JjJ ^ _^ ^ u ' 1 1 

3_j^j_laj (_y^ I j ^ • " 'J (j^lj^l aJJt (jJi'i Mill ^<-<i^ • L^ Ji-lSUJI (_jjijjj 4jL;LAaJI 
(l^j_iIIjLj-« jt 1 I iiSt f a (JiJi ^Ijj-o) La ^ I ii'^N jj_a i.^'it liU ^jaiajLb «Li-i3L>ijl dj 1 1 nil! 

(jJ CjjLS)) : LlLiu jl LSj-jaJLa /«! I M-»JI IjLA jjlSi «ljj-o L^li 3^j.jjJLi jj i mj 

(_j_Lc jjL^ i^-ii-a p I II -V (_gi Jl^^ Vj ((?j_iiaJI iLcj-LM (_jJI sLcj-jji ' ''J ' -"'"' 
j_pi i^Cj-uiJ jl -J '^11 3^jjjiJ j^LcuJ (jJ Cj-iLS)) . ^ J . >» 1 1 jj^ pj.jj/Li i^jjejjl 
(j_a sLiJ^ gLcj I II I J ■^ • "II (j-a i.£.l<-'L<a-l i^jJLu «U^_uiJI (_y^ 'J^J:^ "^J •« L^-i-a 

(j_a 3^Li 99 ,9 3_i«JLiJI 3^j_uiJI (jlj ii>aj>J i^JJI jljiilLi -j.^tl \cljulm 

* jl-^"' ' '■" (J-l^ LlJjL>. Li^ tl>^J * LaL^-i «L4-J^L^ «Lc^j_i_u (jjS" I II ^ J ' ^ ' I «Lc^j_i_u 
(_^ 4_l'2 ' ^ " ^ J ' " (j_a 4_La ^j-a '*>^ ^^-•-J'-J' ^.^r^-^*^^ <^ i i nill ^JLA (^3_^:>tJ (j) 
/cJ Laj . «Lu^Sj1 4x.^ I iiU Jl>. JLjv^ ^jl i *^?e-J^ LL^Li-La 1 p'r i nia jcJLtjl (JJ^ 

S^LusLi Lfcju^ A^yjLM |_^l (_yJI Ji^" (jl »_;l-^"."" lilJla liil ji^ j^'i/l (jSLj 
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jJi:i^\ Jij^j_i (_jJL>JI (JJ-2JI itiLiA (_y3 (JjJLSjju I "j t* Q^ajjjjjl (jl£ 
(_y^ (J_iia^l IjjlS (j^jjUaj^jJI jl 'OJJ ' 'I 'J-^l Ji (jU.'iiLa i5j_L<Cm <ljjL».jJkl 
^jy\^ ^j^j ^" rt 0,5tH3JL9^'J *(JJ^' ^L_u jj-* 4-u-um t rill ^ ^"j I ' ^ ^j p ^" g 1 ^" 

,^.,j ,"." jl u . ,.^l jl^Laa (j-mlj I iillj (_y^L<iIi>-VI j^'i-^'ll (JjiLso jl (_>^i5j (<uj 

(_y3 3j_L4jJil <ijjL»-jJ,l jJaVI ^ J j ■^ " (_yl^ (jjl"i Mill (_yliiiJI Jij-«-iJ . (jji jSjjjjjS J 
SjlSJlUI a^jjcJJLj «(_yUI U3^' (jr^ 5-mlj i ntl (_y3 (JjlS La jIj^ (_,lr i«iLjj_uiII 

fjlc l^jjilLa jj^Sjj njj£j| j^l <iJ^L>- (j-« j-ts-b (jl (jSlxj jLlal liJLLii ,jj»jJj 
IJl^ <lia_i_tu_i Aj < ^ 1 1 ^1 . «4jj I iiltl)) d-ftJS "^t-J-uiJ La jji Ijui • j^l jLlal i_gl 
I Jlx». (jl£La J^ Qi^ Ui^' CJ-'l J-^^' L?-*-^ : Sj^jia- I nil L^jLi-j (j^ (O^jJLj 
(j\S I 1 j " d-LiLila (jjSj (jl i-;-*:»J djLjLiLaJI (j-ulj^ (jlj -J^l (jl5>-« 1^1 i_p-a 
^ ^La jua \j^\ (jjSLj i_ajjj<j I La-Lje-i.^ \jJt (jlS lilj . I j ■-" ^j (_g JJI ^^-^ .".tl 
^"iM ( iM^ i(j^^5Jl (_y^ (*L^1 J-^ LblS_a (jl 1 11 1 ^^_L<u-a jl j^^L>. La *(_^-*Ij J.>-J 
. sjjiaJI (j^ pj-"l J-^L^ o' O^^-*:^ ^ I Jl>-| (jl cdJi jj^ 
«Lc^j_j_u (j_a ^>-J-Si 4-C^ I II ) t-iJj.j:e_j_j ^Lj_uij (j*^ lLs^ i nil Cj^-i-o y o i iM Lbl 
I /I , ^ ^ t J . I^j^ (<•> Lu^j-iD LjJ-^ J' 4_a^Luo 4.>.j_a djj JlJ LfljL>. '^ . ...^ * . " >j , ^ 1 1 

.(JjLsjO I Miia Ji^jJI 

5-g.j I II t j-al I n't (jl » jU" . .." V cjIjjLLiJI (jl La cl^j (_y3 >>S"nl,l (jl^j 

, LjjLx. I^j_al ^^"j <^t1 (_^^^ D J^ 7r w f^ t A^^jJIj '"<j .^tl <c^j_j_u ^j_a ^>-Jjl 

Jjj5c^ (jjj _J4^ ^"j ' -^ 1 1 Jl>.L>JI (j^ LaLsJ (—iJllJtA (_^jjJa]l j^LsJI (jSjj 
j_(k (J_i , I j I ^ ^"j ,^ tl (3j^ (jlj-JaJI c;l U", , „l (_ylll dJJj^ 3_i I iijgjt SiSLifoA 
,«LojL>J| (jLJii 4JLji ^ «jjl-->1l (_y^ (_gjjfcj^ (jjjL^ 
jL^jJI I ^ .^a jl JajjjJI 4jl3^ . - ij , ^s Lujj.j>o (_y3 jjil^Ji (_g| Jl»-j3 Vj 
JL»-^ (J_iL2J,I (_5-3j • *jjiaJI (j-a (■j.lmLi f-\jJil\ ^^ j a i nil (joLal (_jj| j j I'll 
3_JjjJI dlLcl I II llj SjJjjJI tljLcj^ Mill (JiLa-t—lj LjcHJ I ^jja IJl>- ^-^\^ ij'^?-* 

.<:Li^L>Jl 4 jj I iiill «_a 4^Jij Lui^ j ■-'""' 
jj3 ^j .>. 11 (_j_[^ j • '^ '"' L<i£ '"'J '^11 ct^ (j-*'3^' Cj^'s i"ia |_jalajj 2j 
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(_yIL!l <i_Ljj_».aJI 4^jJ,L3 .SjLc sl^^JI jji i_gjl-o liajjij J-^ J '"'"'■■' '"'J '^^^ 

l_gJLll PjLAII sLUiiill jj^ (J no I'iitl (2h« ^ " ^ ' ^J ;- J ' ^ 1 1 J .pljjill ^Ir (_jalajj V 
d_»_aji » <i I rii jjl Lfl-Aj-o I '." .^ '" jjlS I -1 j .^ L'l'c^«i-i V (3^_3 ' ^ j'"* I ' I ' ^ ■^J 
fj^ J ii"r I Ji^j -Sj I no I'lill CjljLajiJVI (j-« (jlLiil,! Jx.jJI ji 3j i no Mill J-2jJI 
^^^L>- ' 1^ ' "J ^>-^ ^LjlS ^ til" ( t ^j '^1' ^jl gl J 1 t n (II «Uj_liiJ jj j'-^ Lr^ *-* *-^^^J 
(_jJj_La (Jjjji1£Llo 3_ijj>o (3^J (((_yjjjiaJI j-JJSl » j i_2jjuj sLuajill (_p ^LsJ 

^j^ jLluJJ ^J '^'l ^j-* pJ-^-oLj tiJ^J^Iij ^j] (2P^-4-l »lj Mil (j^ "-^W-**' y f n ^ 

LoLxj djLiJtjj/ ij^^ j>j-ifc .BjAjill 3x.j.jj<)) _i i_ajjij Lo (_jJI ULp-l ' ' '-^H Ijuk 

LHJLajl (^^ 3 _■ J . ^ « 1 1 Lj^LiJI j-i^ .-<! ,>. wtl 3^j.jj, jjf 1 iolr I jl Sj^Li. 

diLljlsJI jjl 4.2ji>- J j I--'" J . jLiJv L&jjaj ct^' ^j-*^' 3x.j_tuJ Ljj^^ SJjLx^ 

(jjil V (_j_(.SL!j Ljj_lSLflJ '^StuuS i_JJlA 4jj I nill .U w", , ,." i^\ 1-,^ I U", , ,.l cLpJI 

4jjIj_).^SLII /"»I .>. .'.11 jjLs JLs- 3jI (_jlrj .jj'Cn'ill 5x.j I lit jje^l . jU" , ,.\ Lot 
iLCj I n I Ljjj^ SJjLx^ 3^j_tuJ ^L«^ ijjjjalu ^IuJljsJI ^^lloSJI 5j.^;vi ^_^ 

(_flj-aIllo (_y3 J-Aj '(l):j'" '''''^ u-^ (j-* W^ i^JlcI (_jI<JI 4j^L>JI 4jj i nill (jl 
j^Luji LnJjJ . L^ifl j ^ -»■" It Cj JLflj 3_ij.j>o (_pLj 5_a^ JLa aj-^^ (j-a CjLb^ mhII 
■"■I '^-al ~tl i_x^j"i I n"j I <i3jjLJ jj>- 1 «(_yji (_p )«_a A«^ijj 4j^JaJb IJlC, Lo ^^-» •"■ 
I j '"^ I 3j_uill,l <ijjljvjjl,l jJaSl (_jjliljtjjj i(j-*'3^^ ''-4-*-* (Jjl I no I ^ ^ I «" 1 1 
tiJj j ^_^_3 ^ J jS II ^S Ml fC^j r'J ''^ '' *i^j-i_u JJ-* ^J-:*^' 4^^^_(aiJ j -^ ■ '■'■ < tt o i nl 
• a ^j .>>tl «Lc^j_i_u JJ-* J^' dlL^^ I n t J -^ ' '■'' ^jj' ' 'I' ^1 C^J-^^ cH^J"-*-^ "-^Jj 
I iUj S5J! miU aJJt u!s: aUJI (j-o^Lj jiij (jl LLik: I jU, (j^J .aUJI (j-ioJI 
4jiaJaJI (j^lj^ JJl:>o (jl 3^LjJI (_y3 . ~ilj" ^jLs aj ,':.^ 3^j.jaij LuJ^jaHj (_5-«-j-b 

(JSUj U bjjo. >Ljl3 » '^" ^jUjjijJI (jl S3_ulill i_^ jIajL^ (_flj| 300 5x.j I n t 

(j_jSLj (jl (J3^l (j-o I 'J 1 1-^ " (j-ujJ o^3 .1— aLLaJll ^L^J (_5-3 'J I « ■-' j (jl (jLcuj^LI 

LcjJljI (j^ 9'j-'^ dj^LiJI 4jj Miillj . t_gj Ml J II ■»-j -1 U 1 1 «_a (J^l£ a La- i n tl (_5i^ 

gLC^ I n 1 J A , ,.tl * ^'-^" ' '■" (_7^l ^ i^A , ,.tl t ix^j?E_ul (_^1 jj^_l-£3^l (J_jl^j_Ls (_^Jl>.1 
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iLcj-LM 4_j£ (J3^ ^ '-* LJi-S—o j-aLc, 7rj3-^ J"-*' o*^ ■^"' '' " JJ ' ^" ' u^^j 

La^j Jj 5_ijL!lII (_yi jJlo^Li^ (_flJl 300 i^gl 3_S_Li^l (_yi ^-it L^ ^j'^tl 

(<uiiJl!l 4jjli 3.J .UtI'a .^Ijjs. JL».jj V 4J'^ 3.J ,Utl (j-uljS 3jiIL>J, <~»l ij^^ 
IjUi (_p-a (j-jl "1 I'll ti Lcj Jl^j jj ' ^"' 4 K t 4jjC1jJ,I (JjijsJLj 4jj^ 4jj 1 nill 

. IJl>- 1-jJ>^ liJjJaj d-^^J (j-* J'^ 

''I J I '^ (J riS < ill «jjiaJI (jLs l1*ju i-j^Ij^ J-^ ?-^-3-* (j-*J .SjjiL^ liJLoLol 
^-Cj I ri t i_x^ljJ,l ^^=-1 CjSj.^>o lilj . J^jiJ LoJ^Ji^ 3j3i3 l_r^^ LoAJi^ j.A:aj 

cdjjj jlj^j i4Sjj>JI oL>ou I U J « , ^^ a r" .' ' ^"j •'^^J-^' d_ujjiaJI 'ijLjIi'ill (j-« 
(j^ 'l-^i^^ 3^j_<jij J li I rill <iLk JLa djajILi (_5-<kJ j '--> _■_' 4.iai:>o L<i£ jj-ajJI jjl Lo 
tiJjjeim i_j^ljJi,l j-liu 'l-^^J (j-« (1>^J •"(j-*j-I' -iJ-«-i» -J I— 3^JU tjjiaJI 3^j.jj/ 
.ii JjcJ V CjIj-uQJI i>JL& (j-* I'rjMi (jLfl ((ju JLtia 4j*-lj Jlil (j^Sj Lajj) liJjLa 
4 J J I ri i tl (j-^ SjjLi^aJI (_jjj3l 4_LjijiI 5j_L>J,lj i^jjjJLlI CjI^jJUJI i>JLii 

(jA-«j dJJjJ .(_jjj'2l j_ij>JLi 1 oji II Vj ^ U_^ . .. ,11 CjLjjiau^Li L^LjjI (j^lxJJ 

«_o 3JjL2J,Li ^LjiS j ^-^ _■"' iJiiljjLLaJI ^^s Sj^^vjJ,! Ijl». 3 U j , , :^ 1 1 cjLcLJLa 
(_f jj 4 l"iN 11 SjLj^ 7-1 «i I 111! ^11'^" SjjijJJl cjLg.j I iillj .<ijjQll cjLcLxJI 
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3_jijjj]| dUJ-Lill (_y^ (_jji2JI (Jji^ iSj-^ LuSLol u,j jL^jsJI (jIjJl^j 5^j . nil 

» J '--'" • " ' V Lijl LxJJ .(j-ajJI (_yi^ ^ 1 • "^" 4^1 I rill i_yJt 3x.jjjJI .4_LjJ^jJtlII 

(_y^ J ' ■-' "' (ji LJJlII^.1 Li^ CjLc.j.jj< S^LIsI ;- J ' ^ 1 1 S^JJj) (j-* <_jl^pSVI Jj^ 

, j I U 1 1 (j-ojJIj (jiLall (jlSLlI (2>^ S^^lII /tujfcLm (2>c (_jlV"ll ^t uj"*^ LlSIj-w 

Lojii^ (_ylajJI JJlaIII (_y3 I .J I rill Jji I juij t3jj r riill 4^JJ>JI (2>C (j-\lii"l r rill 

(j-a Jj_«JJ LajLLcj .(_gjL«JI JjjlILj JJJJ (__yr3j'^l (_,lr liijLj^ij liijL^Ja^l 
tiljLajLj-ol (>_ij t^J-i-J-J J-a-j; J I ri i_gJLll (Jj-^'-^ (jt:^'^' o'-l)-" (jr^ ^^^^^^J 
(^j <ir (^ Jlj-* ^ i-^ij '(Jliil Jjj III (_,lr Jj-S^ Sji^ «Vjji jj^ Jl^J -j-i^^ 
jj-a p^-J ^-ik r'J '^ 'I eLcj-uj jj_a «L»Jj_3 «Lc^j_(aiJ j -^ ■ ■■'' ^jLs , l_LJ^^_^ j^LtuJl 
'fj '^ '' «LCj-i_u jj_* *^^-'i>^^ dlLc^j-iaiJI ^_^ j'-^ ■ * jj-*>^' Ly Lx-lJ * 5Li:>jl ^J r riSt 

(j£L«-i (Jjk u^J •(*.>?-'^' cj-'l s-'^'-*-^ 31j I rij LlJI ajl2j Sj-oLiJI 3jj r nill (jLa 

(J_Aj S ^ J , >> 1 1 «LC^j_j_u ^j-« «Lu^ gLC^^-t-uJ ^^1 r ri t ^1 iLlL^Jul «L_uJl1^I tilA^l^>- (J-« 

(—iLJuJI jLSLsl (_>AjtJ 4_j£ '"'-^ '^'' i_g jJI (_);». jj,l q\^ I rrjj Sjlaj^ (j^ (*-' 
J-^^i -n ^ '-^ ^ ^^J.^Li^ jj-*=^3-* ' '^ *' CxjlS jjj it ' ' '■'^'^ ^j-^l I r ri tl CJj_aj) juJlu^I 

' ' ' ^ J tjl j-tuj (jl^ (^ JJI i(j,-iilab jjjUjjJ jji 3Jjj 400 J_l^ i^xa (_)iLc 
Ij—lIs q\S jJ L«S ij_Lj^ pLfljjl ijji u^j^l i_^\ jJijjj d-uls I rijUll (J^illl 

^JlIIj i «LLt_j_LLiJ I ^^-la I f U ^_5^j>jl J J })^',\\ CjI j A^j_ujjl (JJi (^-'-"J *^^ ' l^lscj^ 
CijeJjIj jojjijjl (_y^ j_uSjl (_jjiii3lj Cjljja_LOJ CjLoLilLiil (j^ (j-*J .p-^iillj 
4-UJlII_5 4j^S null lyUiMju^l^ i(_jjL;LiLaJI tcjjLlIIj iLjj^-^^^t^lj iTcJ^-iiuHJIj 

»_-U3^J Ijl^ '^ (^-'-"J 1^ ^ * ^'•^"' ' "" *^l y f I .O J pl^^Hjk-U J-J^ KjJ ^ tj^ 

aJ .tcjcJj («J L^J-a LjI (jSjj i(J^l£LII j<sjaj>Ju ^LlIji r-jlxj x_u^j CjLLiLaitA 

ijjjls c^j"' '^"^1 ijSJ . 4jLiSjl d_i^ LiJ iS^3 ' ''j'^"^ liJjja^ liJI jjl J^jj (1>^ 

5 ^^\l II 3_Loj^l (_y3 (j-l-J-uJ-i^ll I " n -a- MiJ i^l^jJI (j-o ^jJLc 3-»-J-i (_,lr Lojji^ 
iij\j^Ju^\ (2>a 3x.L<t». d<.<;..a.i-a LaJiJl^ 1939 aLc (_y3 SJjLxj) Sji^Ij Cj3Js>. 
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(JS i~i i_gl— 1 i^oLx^ ij-*-*^' '"'^ ll>^ (^^ ■ 1939 <i_i_L2j 5-aJLa-" i na .j i ^H (_yj| 
^Ji^Lj JlJL^ ^ 1 j tl i>J_i& Lal_4j CjJl^ ct-'-'' <:LuLtia^l ^3^1 4-i£j^ -' _; 1 ' ^" t 
^_y^ 7cj_u£iJ L.4-1J J '^'1 ^_^1 J -^ ' '■'' ^Lj ^_^^>-j1 4_l«_4^>iJ1 aJJt (J-4^ (lA-^J * ^j^^ 

.A^j^a-Lll (_jJI (JjjLlII Jii-G (_yJ-!l ijAjuAi "ijJjl '"'I 1J1 '-^" (»JjJI i.iJJj5-i (j^'e-'J 
5j_tlji_(_a j^^j*^! jjUlj L_3^_i_u «LuLxiaAIl ^ -^ ■ ■■ '' ^JLA ^j-* Lj) ^j] jj ' ^^' * 2ij 

f^y>^ «LjS^ («j-iiu «0_5djj'" P,!^-'^^ uijjvi (j^J .AjjaJjl (j^ J-a^l 3JjjiaJI 
(_yj| (Jjj^jJI jjfc 3 Miiiiiil aj^ (_yjl4ill i-ajl^II jjLj j_i^jGiI (s;lj_jj>JI) ujdjj' 
tJl)1jL?e_flj1 a1 JLa-" ( 111 jjjjL_u1 ^_^i^ t"i 4<t '.^ J^ *03djL5''* ^ '^"^ ' ' * dtJlS , a^^?e_IJ1 
(j-ojj "-^^^ Lt^'-^ jj '^"^ <1>-^ Ct^ ^dLSJ-'^' «L;tLj/3lj d_LJLL>-j|jJLL^I (JjUill 
. e-LusJiil f_^ ^jLi Ljjl>J l^jjtA ^"s Mia «_iLj1ILi >L3jdl jj^ Lc^ jLajiJi J^ 
(-_3jj_u L^_tSJj i«Lu_ujLl^1 ^j_ka_ul «L^j>.j JJ-* L-^i-^-i «LlLi^ tJ_3:LJj' ^ '^-^ ■ '■'! jJljj 
4"n jtl j-LAiia ibi-ljj LiSj L^-iSj 4-1^1 < i"iVI CjuLijJI (j-« *>:h^ '—' W-*^ i— aiitj 

cjLal I II U cd-Lj f_^ jsJLj L^la ^^l-^"tl j^l j La jl».| ^Ir ^j3 (jJ 5^^»l ,:^^ll 
«lJ_^v^^ ^j^ *' l)3:LJ J ' '* ^ 'j-^ ' "'' LiulS , A^j?E_ul ij\j j) t tSl^SJl ij\j <d ^ ( iiLtioJI 

(j3 j-fp Jl>- (_yJI 'U i—ijjijj (_^jdl j-a^l i«LuaiiII j_y3 SjjjjJI 4j:tl<ji2l j j -^ ■^"' 
.4jjjJJI 5-a-liii>Ll i«U3^^£L3l (jl (_yJuSUj ia1jJ-"iiii1 J'^'al (_yjfc 3 Miiiiill a'jJt 

<Lj_«-4.j>j1 LiLjjl^v d " * ( ^ J t_$j-Jl (ijjjj^l ^L)^)) pjj Ml a pj 1 ''^" t-dLLAj 

(_gj^ ??-*-2 (J^LLa Ji^^J jLQ^VI (_y3 "J^Lj .1— xSI^SJI (j^j J li I 111! d-uLlaj^jJI 
V (j-=tLJj 3^IU.':,;VI 3j5^I 311JaJI uuLU^e^ ^ 3JLti jil^lj iJLal^^l 
j^^ I j J I '^ J J . ^ -- 1 1 d.S!u ^J^ (3^ lSJJ-" ??-*-^ Cj^LcLia (jVI (_j^i>- L*il<u 
4.C.J-ULLJ j-a.juuJ\ (((jjjjJI JLJJDJ «0_>ijj'" -^ O^^J .3^jLiII <iiji2JI 'j^'ll 

(_jJI 4_LvjJI ijJI JlJI (jj i" I 11" I II . ;-J '^11 3^JJj/ (j-« 'l-il' (_3-^ ''J ■~"'" Aj^LujJi 

(j-a (J^l (_gl d-uji 43 d-LjjjIo <ijjji 3 ,4 LLc ^> < j j (_gJJI "l$JJ"''" ""-^^ » (*^?^ 
<_jj^ 3^j_tuj IjiLtuj (jl (j-i'iMii I III! (j^jL^ (3^-4-1 Vj .(jLtujVI j-*^ ' ^ '^' 

,(j_a^l JJLx-1 S^^Lli i^j^ A \1 ^" , ,.Vl LiS_4_a -^ ■ ' ^ * Jl>. (_^1 ^j '^ '' cLc^j_i_u ^j-* 
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SjJljiILo I i li I II (((jjj^l Juj» jl <((jjijj'" AlJLalLjil (3^^ '-*:'JJ -J^' *(.3-^ 
I 'I A ^ I j^l (OJc-ll ^IJ S—i^ Cr'l OJ ^ ' ^■■' ij-* ''^ Ui^ .J^'^-' Ct^ iJ'-i^'^' 
Sjj-al—a 4 Ij I iij ' '' .':."C" LiJj jl .(j^j^ SJlC (_Jj£ (_>l3j3l jj^ IjiLLul (3:JJiJ 

I _i I II ■»- <lJ_aL«JI j-i^ "ij-ftja-LlI (jjLtuil jjJUfc jjl )«-oj • OJ>^ Sji^ Jljlj I j I^ aj j 
aIJljJt" I iiVlj » ' . ^ 1 1 J pj>i .^"tl til^, II ^_,^ '^^ d ^K n J^^ i^jj I II ill IJlj^ 

cLcj_tj (j_* '^i/^ 3^j_<aij j^Ljij j_jI1JI 4-LA--a-'J 1 ^jjLjJI x_o 3JjL2JiLi i Ijj i nt 

i^^j.j^) «Ll<jj>o '"<■ rtjtX'rt ^tj jjj^caj q] j^j in ill ^j II f-!r n La^sj] j2>j«-^J » ^j '^ '' 

. IjLa. J-:JJ^ 'M^ '^ ll>^J 

^""'J ' " "tI^^ «LuUia3 iJliLjSj-a sUoLj/^-aj^cJI ^j-u <ijjuiiflJI <i>-^iJi,l (jl 

(J>L>- jjj t(j-^ i I nil CjLl* jJ^L>- «L^_La>tJ ^cHj tjJ i—SJu^ ^^ ^-^j .>>t1 4x,^^_i_u JJ-* 

«_u^ 7'j^\ J^j ■ I JlJiI tilxJ^v (j-a (2>SL4jO j_ol 4_(SLIj .d-Qj) i—sVl ''J ■"■■'- ji (_flJi 

.J (J-J-2 (j_a jijjaJjl (j^j Sj^l I II U 4_uLiiiAJI (j-ituil ^ U ^ I . >." CjLiJ ijJjjiJtA 

iaj-^jlJJI (>_i 3^L«JI SjJLIil,! jljll i_aj^ «^jlalcuj (R.W.Bussard) jjL^^j 

AJ .JJ_ojJI liJjjia^ (_y3 3*Jv' ' ""j 0'^JD'^^t4^' '— ''j-^ ij-" l—klj^ L^ai^l (_ylllj 
(jl (_y^ JjlS Jij SJjSj bj^j (jij^jj JU4JI aI Jiiejjjjl (^SUjj . Sjji-JII (jja L^ JL3 

5j_Ju.c (J^ (_yi SJl^vIj Sji (_f3-<-u (J_i_4_«JI ^1 .>. A tl ^^^ Ji^jJ "^ c^3 • '-*-* 

t£jj-j>ijLl jj_<;_«_j ^^j_SJj ,t (_Lc Jij_S_ulJ jLola (C^?=->- (_^ Jl «LiAS_a Cjl^'iti'i 1 1 n 

ijji CjLIo Sjl^ L^jis ?-^ ^ J j _■ -^ 3^jJlo (_jJI r-QjEJ MJLa ^ U J- I . >." 1 1 CjLilJI 
sj-iiaJI 3^j_<ji (j^ 'Wi^^ CjLcj_iji (_jJI "J ijii 1 nil J ' ■^~ LoJLi^j .Cjl^p^jJjSLII 

3jj^ 4x.j I III 3_uLUiiill 3j^jJ,I (_yJI 3 J I iiilL liJjjtlj (_2jjj, (j^jvjjjj^ll (jLa 

^ '_;■-'•" II (jLs «Li£lS (jLol vJliUlj^l Jiitjj jsJ lilj . Lxiajl tjjiaJl 3x.j.jj< jj-* 
.<ijil:>JI 'LujSLII 'UjI/31 aJ-^ u^ sLiLiJiJ (jjj^jjlb (_2jjj, L^lSjj 4jjLxiiiiII 

(j^ uijLJjjJiLlVl jLjuV j3^' 3jiJ;,I Aljiitlojl jji 4^^^121,1 J>UJI jo-lj 

(_j_Lc (jJ-SLj LaJiJl^ LuUj.^ 3JjjejIko I j I * -^ J lA^jaJjl (j^J Sji^jj-jJkl CjIjJlII 



I6S 



09SJI 



CjIjJJI jjjtj>ij 1 Jl>. t_$^^ _^ . "J '* '^ (J-^^^ a1 jL?-"f ( 111 )t_a d Mii I rill jj_« i-« «L^L(.iLA 
. <i_LjL»iiii! I 4 Mii I nil ^\js>-\ j^Llm (j^ ''■'4-*:'J S^jJ-ll (_5-Il i— 3j.:a-i3 4ijja- i"i 1, 1 
I—La (j-^5=-i .(_>^j'^l (_5-Lc L^ (J-iiLa i_2jju joJ jL»j| CjI j Mjj/Jojfc (_yjfc ojijfcj 

3j_2j LLiJljso (_>Ioj'i(L3 . 4 Mii I nil ojui (JlLo (_y3 'Uii:>J j£^ u^^J ll>^J 

' l--'j ^ • •■ 3JL». (_y3 Ll^ lil Lu^j.jv iJji:aJ i^JJI j-o'^l iL^ILuiLa. 5j^ (_yji 3-Ll«-o 

Jj V Jjlj'i/I Ljjl jL>.i (j-o j_uSLII (jl I olr Sjjjcji (j-a \'A^n . .. La I jlj . pjl , nTt 

J jjiAJj^^La^^l -^'-^3^ (_a5jj, I :Uj:;, ,. 4^j.j^ ^jLa dil j I^Lls Sh l^j^ (jl 
^^1 iojiUJI 5j^ -ij JJ-4JJ i^JJI fjLuillI I juk i-ajjuj 3-uLJI (_y^ jLlol 10 

(jjejj .(__yoj3l «LujL>- (_jJI j-ajJ i^'-*-'' ?r <— 2j.^>JLj (__)Ioj'ill TcJajji (_jJI Lijuij 

«L(j| (_y3 I 3^^'' LjjjJlJ Lija KCr" Jjvlj)) vLj (jpJI cliLcjl I n"ll T-LujVLl J< l"lt 

r-jL^i-lj (Jj_«_<iJ pjl I n"i"t (jl I j '"^ T sLuLUia 4jSj_o (_y^ LJJl>-j I jlj . Ljjju 

(_jj^ (j^ (_gjl I n" II (jLa 4_2_i_2^>JI (_5-3j . L0L4J (_jjL;LiL> Jajj/j (_y^ (jjSLujLa 

4 I n j_a 4-g.jl I n"ia 4_uL»ia3 4j£j^ (_y^ L^ jt "nnii (_^l (_gjillj <ijjiL>JI 

1 jlj ,(3r>.V Cj^J (_y^ (jjLliiuJI L&JlS-jI (_ylll 3-oL«JI 3 J J . nill 4j^iaj (_y3 3 I nj'ij 

eLjia-flJI (_yi 5Jlj>-Ij 4 i I n J-«-i i-L-u-o LiJLa r- JL>-lj ^-IL^' U^jLtuJ j o" i nl 

, ^J '^'1 <^lCJ-LU jj_a 4_»JJ_3 t^J-LU 

,Ij /^'I0X3= (Ij'I0X3 )IO(Ij /^0,0I) 

^^jiiSl 4jjILS^ r-jL^-lj (JjLtxJ pjL-uIu A-uLciiAll <! uii t nil i>JLA q\ ^^^jJlAil 
(Jj_i-!3jJ1 j2>^>-4-i * JjU^ f^^?^ L^JiJ-ol «Luj_lI3 Cj1j_u_u l1<-<-o j-3e_J Lt^ JuljJ t_*Sl^S 

5jlJJ>.^l CjLcL(_aJu (JjjL^ L<;-H-u:>. Cj1^_U_u 8 ^^^6-1 ^*-Lj-l tJ-*3^ fQJ?E_u1 1 JlA ^_^1 

2 I J^ij>- 3_JLjU1 *-^j-i Oj.sc^ J^J^ Cr^l Jj-'^J-^' tl>^^-^J '^ Mii t ntl t2P^-« (jj^ 
^jLfl R-jlaJuj , «l_u_u 28 (J51:>- 1 Jlj_«JijJlJ1 5jj?E_a ^_^ 3 I -a 3^j_<j^>J.1 ^Ij i4Ju-u 

30 j_A ^^^j*^! ^ ' ^ J— a i^J-Ii tlvO"^' ^^S-L<-o 5^j.j>J.l ^^j-a ^_^l «l_u_u 21 ^j-^ 
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CjIjLlLo JlJLJ J^JLJ I—Sjjj/J .4 Mii I rrti (j-oj (j-a d_uj/ 56 (J^ii- I— 3j^>J(J,l tJ^SLII 
<ij>.^Ul (jLS lj-S_<kj .<iILj_0 (J rl I'lllj I 1 -»■-'" " l-il-«J (_>^j'^' jLjajJ (j^ i I rill 

Cj|jL»ia^>JI (JjLtlLo (_y^ (jj-SLII (J_«.j>o 4 J J in ill 3jj U'.tl i _, i ii->. cLuL»iiiJl 
ijJLufc (jl jJljj Vj .SJU-jJI (_y^ (j^jjkjj (jJJJI liillj^ iia2£ (2>^J i3^Jl21I,I 
(j-a pj_<j/l ^-Cj I II I (__>l3j3l (_5-l-C Ij-S-J (3:JJ-II (_5-Il Cj La j U U jJLjjjV d-Sj^Ja 

. r* 1 ' ^ ' I 4x. >-j-u 

La La^ I j .,>.•,, ,. (_jjj| j»^ja_Lll (j^ «llaL«Jl <ijLiAII sLuLciiAll <JliLj£jJi,l (2>^ 
. <ijJL>JI sLjjjj^l 3_J^ iJ-2JL!l jJjLjij ij^ jjijujjj r- jLxj I'liih-^l La jl Ji2xJ 

fj!s La Lajj i»^:a_Lll (_jJI j^l i n i i n LiJi (jiil (jyJLa iLujiiiJi j^JlJ /<sJ 1 jl (^SLIj 

ja_j;«_Lll i_<^lj^ jjLa 1 1 jl*^ ^_, I no Mill LLaLlaJ i_x^l_j^ I ^ ,':."<" La JlJi^j . Jjii" mil 

Vj .jJ>-VLi LojiJi:*-! tjl '•^.■"j " ij-^j-'' (.7^ J li I iillj sUiajill (_ya J li i nil (jl 
J J i^" "■ 1 1 (_jJI iLcj I II t J li I nlLi VI sLciiill (_y3 A^j-ujj jiLcuJ (jl » jl-->" • "' 
T S " "' l_r*J 'OrirH'^J cr^"^' Ct^I Sj^jlII jt-jialLtuJ (Jji S(_jji3U,l (j^ IjLa^jSLIj 
j^LjiJ Lljl StcjjLlII <—u^ i>JiSjj Li^ (—ilUJtA (Js i"it jj I 111 CjI J.>-'^l ijjt;^ (jl 
sLuLJajitl 4j>-^iil (_5-3j (»JJ (JS (_y3 Jl>-Ij ^^jj J Jjlajj LuI J J^i^" • "II (_jJI «Jajj 
(jSjj J_'^" "■! I (_yJI 3^j_tuJ j^LtuJ (jl L'l'cSL^ 4jj I iiill 4jjJilII I. I in-«. ajjiiil 
i^^^2j fojb^ jjj'r'i I II a (_^_x^LjLI (_yjl jJllmjI (j) (JjJlSHjlj (j■^_uuj_tAJl (j_a j»uSjl 

(jjSj (jla i(j^jJI (^y^ *'jJ^' CT^l J " ' "^1 ,* j''^"' ' "_' ji-d^ '^-^'^ O^^ lt^ '^' 

(^1 dij^Loj ^i!s .i_2^ili.l (_gi CjJLaj (jl "iJSUj «(j-<iu 1^1 (Jjiij (jl (^yi^ 'j-i^ 
JUlj (_^Jl1I j_a3l iCjjI CjjJj LI, I j ^"Ij (jl ,j^ tiJLjIj tiLal Cuilaj (_jjl3Ll,l 
<ijiLlJLa (»J^ Lt^ (jukj-JI jlj-C. (_7i^J • ^iJLS I J^jvj^ CxjI Cj^J La I . >» a I " 
JL>o idj^LiJI 4jj I II ill i_^ ijiji\yji\ (jLjiiiJ (_jiL2jJlj i2 (<i\>,ll (_yJtaJ^lLll jjijsjl 
y-l"ii~i iiiVI ij^ 3 J 1 1^ i 1 1 S^Jiil,! i^gJi^ 4_l3 (oIj (jiLaJ jji A>l£L!l \jjt, (jl 

. I /f^ . ..11 t ^ I iTi t 
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jdjj jcJ (_^l cdJjj L^jjiJ (_ylll i-dJj Lui jl I ri'ia J's i"i t (j\i:>JLi^ (j-Qijiv 
x_^lj (j^ jo^jJu "iijiIijtA jL»j| Sji^ ^Gli (j^j-^ OJ^ '-^t'JJ • J^2^ I jj'^ lIjI 
^1 jt_j_LaIL(aiJ dJbl ^^^j" A'tj ' U ^'^ L^-i-a Jl>-1j Jju «Lj_uj L^-^-i ^j^-«jSL:*-« Lb) 
j-aj" I II J^>-^ (<s-CJ f'^^-*-} ^W^'j-i' S-SIUI LiicLj^Lj i>j_ujijj (_yibm (_yJI Ji^jij 
jt ^J I II I I II "m 4S^j.j>iJ1 I " . ^ 1 U I ^^S" ( t, JLiJLt^j .jjllu,! jj_uj_u ^_^i^ (jjj^j-a^_^ 
(j-a ijj«ljj -1 j " ■-! I -^ (j_a (jLs 1(_jJLlIuj i<ijJeJjLLll CjIJl>-31J i M"^. ^ Jt-JLiJ 

• cjIjo-^U ajJ^I f-jLuJI Ijui^ Llui l^^jju^ i(_yJUJI (j-ajJI (^(jjjLlII 
(jl£ ' "jj ' ^"' (lA-*-" (.y^J^ r'ij^ lP oi^ USLflja i^\S jJluAI (j-« pj-'^l ' J^ 0' ^ 

jJ_4JLJ 4SLj1 I ii"ia lLd^_l>. jj_* 5jL^A_a *L-ajj (j-« <^ ilr t ^_y^ lJijLjj TtJjLjjl £jl 

(jSL«-i V (_jjJlj 4jji3jj(JI Sj-iij-iiJI JliljLa.'^l (j-« ^ ' ^ ^ J V JJl^ 4jji£ .jji.^1 
(__>iaju (jSLIj .(_JjJi,l 5J-J-»J /JJLIJ LjJLc. dJ (jjSij Vj jlj o"ii iiU ^^jGj I L^^jJUJI 
(ji (3^L<l-i sLjilj^ JaLSJ (_y^ jl SjLv CjLiiajLLa f_^ CjJi:>o (_ylll Cjl J.>-'^l jsJUk 

iTcJjlllI ^_^ CjJlj>JI \jJt Jl>ILiI LJSj . Ijj I lit ^ AjAU Cj^iIjJju (llsL^^ ^ ^JT^t 

'■■' .' '"JL? L^J'^'-*-''-:' '-JJ->- ' ' , '^ ' ^J (j' ' J^^>»J' Cy-'^^ ' 'j-^*^ ^' '— '"'^^'^ ^ (1>^_3 

I i«^" Aj t—ilj-aJ,! (Jji^aJ (__)Ii3jJil IjUfc (j^j . jl Mitu I 'I '^ " Sjjtlll iljuVjil 
(_J:>.| jj^ ^jvLflS (j I ii->- L4JJ jl (j" "J I '-^ ^ I )«_o LaJa L»J ^^iiS I iJlAajjj (_)*:>• Lx-ij^ 
(J2 ^j il-^ '^'^ ll>^ (<sJ jJ jl i<lAlllJe-o Cjiajjij ^^'^"^ '"' CjjIS jij .T-LajJI 
tj; 'I .^".aVI jLtuSDI CjljLijtA Cujilli-I LxJjJi laJLaHH CjLjV^ 1 1 nnj ■^ • ■ ^ j 

SjjjiJI 5j-1 I ii'^l j-i-i-3j i^jjlill 5_J,L»JI <_jj.j>Jlj iJiiLLu^iiJI jil^^l (_y^ j-uSLJI 

i^^^ ^)-J^ ^^j-^ 3-*^ (J-"JJ-:i^^ L>^_i *^H-*^ ^^ *^ ^LtJl (J_».SlL(aLA Q\Si L-4-1JJ 

1 1 J Ml tjs i"i \ z ^ISLj 3-Aj .^"1 <tj"ii I III! JJ-* cJL^rr-* (1)-* '*3~^ *H5^ jj'-'^-^ ^J 
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(_y^j . IjljI 1 j Mil (_^l (jjjj-j-ojJj^ J'^j (ji^ i,_>l3j'i/l lLljjsJ, (Eratosthenes) 

3j>-5U.I (j^ tijl m I ii-a-"itLa . JjJoJI (oJIjlII (_yJI I^Jj-ajj ' \j^^ SJlC Jju t_ijJLll 
CjJl^v jJ «_iLaJuj . js>-Li jl (JN i"i I LL<Ci>- \j-a] 1500 aL«JI ^^*-1 (_7^ ISj-loI 

aL«JI jl mil (j-S^j .3_L^j-j_o'^l JjjJI (_yS Lu^^j^ 3jLaL»- jf ijjLkjI f_yjs 

J J?" I II U (_y3 >jj-i (.T^J -J^^ J-a*-' iS' 03-^ iLujJu jjk (_,iijji II (jl^ TcJjlHil 
lijl JLa.'i/l (j_« JJ-C (_y^ Jj>. JLIj (ji (j-ojJI (_7^ jiLjiil I JLA (_yl^ (jl^ c3-**^ 

.tcjjLlII /t J I lit j-J-«J (jij 4^JJ SLfllUil 
. Ja^ JL».jj /oJ (_^l (<JI^J(JI tiJJj ' ^ .':.".'C"i q] >ljIjJI JLiJI (j-« p>J 'LJl 
(jl TtJjLliJ (J.SL4JJ iTcJjLlII (Jji^ 4jJ| /«^(jrn (jl L^ L(jjlj_)-J ^jVi" I lit (j^'s-ij 
4_l1x. J-I& L4X. I ■-' I" -» " jjjj I II ^L>JI (jiS /Oj . Li_lj^.j><j I olr dll jij ■'■ • ' ^_' 
ijjSal (jjjjJaj ji (j^la^iil (J!Lo 4 jo ital ^iJLi (__>^LJEjil 4_l3 (_>IiJ>J («-I ^ O*^' 
'"•_;^ ' «LoJLiII (j-UJjJil (Jjj.£.5U "LloIjlII JLJLSIlII (jl ^ CjJls-j i 11 (jl£ I jLoj 
tiili (_^ 4j£.LiI>-VI (_f_3ill (j-a J-JJ^I Ui^ o' '.•*'-^"„' i^i O^ ^^J^Aj'j 
(J t J J U j^l Sjj^jjlII (jLi ijJI jjl JljI I III! jLSUcVI I oji II Vj LitJtA Llx^jJI 

3j-<Sl j_^ J-^J^ lS'-*-" »J I^II lillj (jl ^ CjJlXJJJ/ (jl^ I jLo (jSlIj .TCJJEJ-aj 

jj (ijJLjtjjji (jlS liLoj S(^,.iiajj joJ d-uji 2500 iJ-J-3 ■ '-' • "j"! I ^^j'*>l jjtaJI 
S-lSLoKjII cIiLlISIIIj (j^l Alj.Ii»-lj 3_Ljj^jjtlII S-Sj^JaJLj ji-^l (oiaJI xjLj 
IjUi (jl ^ I '^J^ liLoj «Lj^Lu-^l Sjjill '"■''_■"■ (_jjJl d-uji (_yAl'2l S_^I1^ iJ'->^ 

Ski Lj^ LiJj LiJi LJLp-l ^^1 ^aUJI ^jLflill (_yiJ JljJl^JI tjj^Jill c-jjlm^l 

C^jL^ '-*:'JJ -(j-^j-" (j-* Ljj^ (j-j^ Ml r ji (jJ>-2 Sj Ml r 7=-i>-i (jl 1 i»U" 1 nl 

cjj_jJ| iJiiljLjsolj 4 i I II (_flJl iJ-j-3 Cj-2jj>o ji^ (_, Mii'^l.a jjijLJjjJ ,-il ^1 j , ,.l 
Lijj jJjji II (jls La (JjJlJI j<sJL«JI Ijla jJiLo (_yi .4_uji 5^1 o i n o->- (Jj£ (jjI" mmI 

JLa-jj . (jVI «LlI^ (_yji LjiC i"iiil"i->.l Ji^ Sj_uS ^Luil CjjISj (jji i miiIj (_, Mii'^l.a 
I j " " Jl^>.I^ VI (jSlx-1 Vj 4j_5Ji,l Lj^LiJI (j^^Lo CjLIo i^3-i-o i_2Jl^ (J^ (_y3 
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(jl ^j . 4jo ital (j^ '^j-^ ct-"-^' lt^ (.3-* '^R'J^J <ijli.l J J^l^ lt^ '^^^'-"y 

l^j_>.^_a LLa Jl>.) tl)^ LI, 4_u_u 2500 (J-J-3 L-dlL^ca ^JS t"i t CjJl>. 1^j_l«_x-iD 1 n mi 
. LiJl£La (_y^ (jjjlijju (3^ JJ' lji>*"^' (JjjLlII (j^ ■— ''ji-jJ-a Jl>-jj i n (jlSj . (jVI 

I ^ i .^ . .. (_^Ji Cj_iLSJj . aj^jc_(JI (_jJI (_jjj3l Llj^L;vj_j LjJLc. aj_S_i- LjLjJa 

Tail) (_,"|J I iijLjJ 1(JjjjJ^_UjiJ JjLjjJ (*^?^J n^^Jjj" i I n Lill (_jjl ^j^M U" . ..VI 

a^jaJJI (j-u ^^j-iSL!l J li I iitl (JjIaLjil tr^lSUj iJj^Ja (j-oj JlIo cjjLc ji^ (Ceti 
,5Jj_ikU,l j-j-c. L-al I'li'C" I iiVl ij-o-Ljj I j j"" LiJ (__>loj'i/l jIjla (_y3 LlII->- (.^-i-P 
1—1^ T ~ ' " ct-'-'' lO-^^' ^i^'-^*-^' (j-'2j-»Jlj .^jj-^i 31^^ SjLtil <_jlSjJI (jjLjij 

Ijjjij ^j .CjuLjSLIIj jj^jJu J.^->" . .. (jAijiJI ojLjfc (_p LlulSj . sLciiill jL^tj 

ji /n I ii-»J,l (jl£ '-*;'jj • '^-''-J^;l!I 4J(1!I (_yji SjljLcuJI «l«1II (jI ujl>-^ (jLl^u 

tgLiAJe-'JI ^.^ . ..'' (J-j'ji t_^jL>-l aJl^ ct-^ -'_5-^_3^' 3-*>^' J-*^ 1 *i .>* rt J .".^ ^_^_(j j(l 

j_LC. (jJKii^ . LUj! J'C mi t sLui^l i^lJjL-u Jiia LilUJ (_ylo}JI ilai-JI i_^ La! 
LajL^t^ (j"A-tJi jl OJ^ -^"^^ Lx-lJ (2A-^J *l)^' Ct-^ (^.3-^^' LT^i J "^ ' ' (l>i)-*^'->- 
i LLSjS ^^ ''J^^ JJ-*'^' '-'^J "^ 0_5^J LiLiiljSLa <iJS ^j iM<i i"i!l (»LlaJjl Ttjj^ 

tjj ^ < I iij .Aj^jcJJI (^1 i_jLifcJi_Ll 4jJlS1II 3^jjJ,Ij ijijIjJllj iSjIjVI I'lUiiii 
(_yILll 3_Lj^jSLII 3 ^t;^".S?l pjjj 5j.;ij^ iJiiLal i na (j-aj ^^jj I ' . ^ ^ .A" j^ liJI jjl 

. (_^j JL>- JS i"i I <iJi^ jj>-VI I 3 ' ^ « ' l—ajjjejj 'J-J^ •■^^>- (j^l LJ-aUij I 3 '^« ' 4 j miJ 
(j-a LJjLiLxlj LjjLj_LSLa » U^", . .. (_l!| jjl .jji^^_L<j( A^ja-JI (_gi i—Sjjlj i_2jjjiJ 
, d_ojj^l diljiin!! isLjtA (jjl" Ml tij jJjLjjaJj ,j . ..J ."."jl 1-^ . "Jj^J (jjiJu «Lbl 
I JUi (jl JJ-JJ (1>^J Sji^jvjJ,! cLu^jSLII d-ftJaj^l JJi^ (j-* (1>:J'^'-^ 1 i mt 
(Jj n _. I ii-!e^ JL».lj (_yj^j^ AUaJ J^JJ V jjioLil Ljjl^jv (_y^ . IJl». j-u^ JJjlJI 
(Jjill (jSjSJ J-j'jJ S-aj l^ i a L^lji i_pJj L>"J^'JJ'J l_r^j_3 t^j" miU '-ij,-^ '^J' 

cjLal Ml Uj LjijL<i3'!^ 3_u.uii!l a^jsl^kJI jLil£:VLi Uoi-I lil-«Luij L^l l^lc 
»ljS"ii III (jLs iJSLifcj .(J .Ml Mill (J^^ S^l jJI (—^IjSLII-jLi^^l ojufc (j^j Sij^LflJI 
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V L^'^ (_£_>^3l Aj^jcJJI i_jSIjS SjjIiL^ lO-" O' 0'^' Lr^ » jU" , ,, I V 

L'L r t- L( ^t3 t LuSJj . 4_lL>iX I ■ J ' '-J '"■ ^_^ 4^J Lc 4_*l_L«_u:3 «Lu^_Ltf3 lLd L^ iS^-^ J JLu 

dJ (jlj Jlj(_iI (»5^>o '^;^J^ (j-« 'Iji'tl'^ lt^ Jj.2^ iJ',J^ ((3-oLj 4£jj>-)) _i jjJj 

J ' ^" * ^jl JLa t^j" < n a ol~i}^^' jjjj ( ti ^_^i^-jJ.S_UJ t(j;^"l t fill ^c:?cj:tJ i^>-;tjS LtSjS 

jj_C ^"' ^"' '^"' '' (J-*-^>»J (-_3j_i_U iSjJ)"''' ' " '-*^' ^ rtj 1^ ' rt ^^^ 4j^illjl ii^J?E_ijl i>Ju^ 
(jLs I JjUjJ (O^SO (_yJI '^ J I iiilu (_yl>-J lj->- 1 J< I ^ dJUSLII juuu^£l (_^Ij^ i_xSjS 

La y (f^^ «Uj_^j:*_a tJl)L>.ljl j2>^ ^"•^""^" ,^4^ * Lj_LLia_a tJL5^ O' ^ ^ CLiSb-u\ 
JL£j .(j-oj-II (j-« J3-S.C S^pJ I— ijS I II I'll I sLuojjLA «Li^lj^jjj^ CjL>-^ Ct^ 
1 it^l^ O^J -L)'-l>:' t"^?^ J>^ Jj'^ S^'j^ ll>^ (j^ljLxja tjl i"H"iii"t i^j-»-l 

i_jj^l (tiJLiiJI j-Lj^ Qi-''^ S-^J-*^ i"i J I ii->.) CjIjIjla (_yl^ ijJj-j^IO t_gj"i MiU 
I U -w 1 1 ^j I III jjljjjj (j" '"■j"'^"^! (j^J Lr^'jj 'i^J-"-"^' (j-* I j 1-^ ' (_jj| ^LlLs 

iSj-^3 •>^' 3-<jj|jj (jJI Sjvljtj Jljj V iji! JJ tcjIsI^I cjLuVI (j! VI jjIJjj 

«Lij^_LaJI I j j" L^ A^jaJjl (J^^v i_xSIjSJ| ' '' ■'■'^ I (_fjj>-l 3j-^ Ji^^^ yi-^^ 
lajjc-cJI (j.^ jjLj-aJI f_j Ml » U tj_iiaJI ^ ^ I ' U . -^ I JSLifuJ L^j^ (_x:ajaj ct-^' 
i—SjJaJI aI Jiir'u iiLi Jl i(_yjL»iiii!l I— ij'C I iil'ill aLoI itjiajj (_^^^ ^JaLj^ dllij 
l—LjiJE-o i-jSjSJI (2>^ (J-uSjLcJII «jjiaJI (Jlij V (_jJL1Iuj j__^jjS j-x-ail (silaJll 

.Sj_u^ S^ljjs s^'j^ liiiftj LuJI t_j^VI SjI,! i»>5tJJI 1^1 LiJ jJlj>o 3 iiiU- 
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j_yJI t5A3:J "^^ ' ''"'*_' iS^^ Pj-'^' ij-* jW^'j j'-*-'' ij-* TtlajjiA (—flilSLLo (_>^^^ 
(JUSLj 'Lji.lJLII (j-2.>- 4.AlllJe-a CjL^jl (J^i:>- ^^JS>■^ n_iilj£j|j A^^tlll JS .""t 
(JUSJI j>J_<fc (jl JLjvjj (__)^j_HJI f_^ i-<l ^ iS"ll ^jl i_p-4-! S^m (j-« *>:!-»-'^ 

^ 1 u , ^"1 Lojii^j . L^ILu jL>- 5j^ (j^^jijjLj^l jLc. I oji II Vj iCjIjlJLlI i_! Jj>o 

/tjLlill Ju<Cl«3j .<ijj^JaJI ijJL^ jLaJLllj jLiJI (JS I '11^" I iij (_jJ^»- ^jIajlII j 0" 1 nlj 
I j"al , ,. ^ I _, 1 11-^ jLiJIj jUJI 3ili»^pjjj (_,lr 3j^Li.j iS.Jj'^l Jaj^ Mill (_,lr 

«LjJj^I JIjIjUJI 1410 I "I ^jU". 1 3JjLxjO 4_ljSjS ^ iI^ 'i ijJh£L 3^'-' -^^ 

i_j£lji '^J^ ^ lSJ^' liaj^^ji Ct^J •'^H*"J'^'^' *>:t^^' i_j£lj£LIIj joja-LlI (_yJI 

1 I M M L.4^>tJ -*■ ■ '^j*^ jLljijIj jLi-ll (j-« 1 Jl>- 1^^_lIx1 )t_<ij;e_j /cj?ej>J1 j-Jlj£ i S^ 

i5j.j>J,l «i-»-ji (_y3 I ^ ,"."<" , ,. cLuSjSJI I ~ < I ^j U "i 1 1 jj^ '*-*jlj 'UjSLjIiJ (ji JJtJJ 
tfjjfc (JlLo (j-* "^l-^ CjIjJjiILi CjLiiiJ A^ja-JI J-J-<»->- (jj^ o' "-yL) Lr^ llA^J 

1 (j io ijjl3 jJlc (jjSjjj/j i(_>l3j5lJ L^LiiLA /<sJl^j(JI aJJt (j-« 1^1 03^ ilP 
L4I0 j_uSLII oj'^ji iij • Lj-jI JlC L^aicl (jjSLj Lx-Lu iSn-»-ll L<u^Loj I I'al j,>. a 

Q^S" I II joJIjJlII Ojui ^^« ' (_5-3j .(JL«J>Jlj 3^J|jJI (j-« ''J^ '^J'-^ "^J-^ LT^ 

<i_Lai>- I " » I ^j t^ ' ^ j( 5^_l1 jLa^I SJlCJ IjI-^ »i 1 nil (_y3 (j^j i"i SJlC ijJLuk 
d_Ljj_3 jLiSal ^^« ' Qj)'C"i I iij -J^l (_5-!l (3^1 (j-« i3J^><-' S^rhf^' tS^'^J-'' ij-* 
JU" , ,.j . I j^.^ I LlLiJLo »1 <1 I nil (_y3 LJLc 7"^ij (_2jjj, L^jSjS (ji Jl>- (_jJI I jl>- 
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4jjj<jl L^JScjljL«.tuJI aJJt fj^J .di! ji^ Jju jsJ /<iJ Lx^so La ajj (_y^ (jK i_gjLc. 

Lx-ij ' ^^* ,>> J * ,^1 /Qj>o (jJLljb (j^N J ' " 4-ujJtJlj 5Jl-l»_J1 A^jtJJl cj Lc j_<iJ?E_4-i 

iSJLji l-al ni'\' I III (_y^ A^jJcjJI (j-4 iiflljLlI (Jilll (JjLjiJ J^Iajji^ a'^/I (a-stlll 
aJI^jjlILs . L^-Lu Lu^ dii-ljiILo Lyij 1 <ij I ii->- i_yJt (jLajJIj jjlSil )> J I ^ 1 j^ 

j»jjc_Lll x_a 5JjL2J,Lij cjIjJ,! (2ry^^ <jiiLl4j cdJi (j^ J>^' (j no I'lll j-o^j 

(j-a L^JS L^Ll>- (j7h<" (Jljj-ll «L»j_>jji d-ui^AHa Cjuu jj (J3SL1 La <ijjil (jJtlS 

cjLijl£LII jjLa 3jLijlII jjjui jJiJ 3 j-^j u-^J • •^■^^j ?^ji cr^ "-iij-tl (_yJI SjVjJI 

J ' ' -^" jl£jLij LoLx-i SijjelLo j^ Qi^ jlSjj <il<5-«J (jji:>JI S jijILa 4j^ mijII 
(jLa js-jaJjl J '^ ' ^ j -^ J (j_o Lai . La 1 'ijMi (Jjiiii L^j^ (_jJI Sji-il 1^1 1-4^ 
Sj—o-cajJI CjLLjLSL!! iJliljljla (j-a Jl>-Ijj dJjSjIo 4xiiAj jji t_gj Mijtl (2>Sl^l 
SjijLj I JljJlj>JIj Cj LSLlLujJ I (j-« 5^ -^ '--> ' " u^i^ (_>l3jJiJLJ (J-AJeJ (_ylll j-«J<JI 

xjl^jj Sj <i"i I II a CjI Jl>-I (_gjj>o sLxiiAJI f_y^ ^^JS>■^\ joJI^jiJI ojijfc (_p (_y3j 
(_j_a 7c_jjLl!I (_ya ^ lA -» 1 1 1 ajjt (jLa ^^jjj-^l LuSji cr^J ' ^ J^;-'" '"" jj ii" i " 
«_a (j-<_LJ^3l »l 1 < II ^ j -^ I J " (j-^ d—uufcl (JjJ 2 d-lJEJjU • al U. il el U^i 
L-Sj I II C^jJI IJLA (_y3 Lci,ljLJ 4jjLiiJ La (jij 3 i i n 2500 J-J-^ dlLojJLlI »l olr 

fc-^ t cUS l!il i Li^Lajvt J ^ '^ '•'-p ' '■■ ^ _^^^-^ lt^'JJ"^^ ojij-^' j~^ J '"'"' ' ^ 
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p^ ^_A /c.j?e_(J1 .aj.j?e_u1 ^_^ (j"Aj>-jj JLl^I »i ill ( iiU 
.;^jij>.jjjLa^l (j-« ^ -1 '-^ « " (_flJGj (_gjjlj AjjaJJI (j-u 

.(jj£LII p^pieJ (jl Vjl I'ljlr i_i--^i£ '*(.5-^ '^ 

Sj-SLs I _. I II -»- JljJj,! I j_A (j,-i-c J <i"i I iMj (2hi>^' 
x_La^ sLlLi^ 90 ^-x-1 jJt i—iljjsJI SSjjjilo Sjj (_jJI 
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(_yIL!l (j-LJLJJ^Ij (J rl -^1 Cjiji I rill (_y^ l^piSLlI (_y3 TdJj-y)^ djLAlJV (_y3 

d-La «j^ (_y3 cdJi (OJJ i5j jJI SjLjLila Sj^ Jj'^ '"• l j"** 1910 aLc (_y3 Cjj^jJ 

diuj^pSJVLs . L^-Lo (_j^jL>JI jojjiill (_yl^ cjuj^pSJ"^l {<iJ^ (j^ p^ 4-t>. JjaIII 

JJL>oj . 4jjl I II L<iSL>- (_jX. JiJ 4 IT I'lllj . I j 1 • "I ^ i"ij 1 oj I ii-*- LuLij^ 3jj:ajlt/s 

ijujjtil jjLII (j-ujJilj it_^jkJdl jJt:<SSjJiJJ3jjLAjSLII(_^ljiKJIolJj^pSJ 
«l1jIL>JLI SljjJI J->-j3 SjJJI (Ji-lj Lfljji^j (_jjjjjSJI (jjjLaU 4jj^iJI <ijjajlj 

3jjjtjli^ iJliLJjjj^ Qji 4jjaijjj ^jj ' --* ■ djilJJilj kJIiujjjSjVI "i-a^ iSj-s^ '"-^J*^ 
Cc't-ajv. I jLs . \js>- Sj-JLi^ Cjljjdl jjl .sLuUj.^ 4jjLl>- CjUj^^jjj LuLscjI 
i-d-'t-j-i-o ! i—aj-Ls L^iS L^^Ia (_f JL«jj (jJ iSJ^^^ "-^^ 5Jl>-Ij iSji (j^jla 4jLa 
(_gjJI j_o'i(l iLiiajf 5j_o (_iJl d-lxJ Sjjdl (j-a jJLi-ai SljJjl (3^J OJ* "^ 
(jLa idlli /o^jjj . I J^ Jjj I." (j-oj JJLJ VI I j'al .':."CI A Jx. I .J I II Tciiajj 
(_Jj_lILi CjJjj^ La lil i~i I inl <JllUJ^pSLI"^lj . L^ljJ (_y3 J-A 5j JJI dJllS joJajLA 
. 4j I in'ij ^jj ' ^ ' S^jLs (2>^i-«i (_5-* CjIj jdlj ijjjjtll,l i_tcjjl (j-« (^>i^ L?3-^ 

, ^^_^-*Iu 21 jj_* ^ I iM ^j ^JS i"i t «LilJ_a S^LXlj 
i(_yALal 3JjLLaJI (_jJI (jVI J i" I iij (_gJJI f_^2£j^^ .CjljjJI (j^ p J '" ^ ^ ul 
Ijl (j-SL!j .CjljjJI (j-« 3''j"'^ " L^li 3ljl Utij . Liaji CjljjJI (j-« p- J " ' ^ " 
ij-lTlS-I L^_La jJLcai SljjJIj iSijLsj iJi:>JI \jJt f_^\ Sj-JLi^ CjIjJlII CxjIS 

(j^lLLbjl ^jl (ji^ 1 J I ii->- I ju,j S(_yl2j (JjiJtjj (jl SJjLLaJI » jU" . .." I jLxla 

(_y^ La Sjj (j_a (_j^jL>JI -' ... ^11 (_yAa .CjUJ^pSLI"^! "i^lJ^ J-<k I— ll^JsJI 
, 31jl Ull j^ 5j j J^ jlj^ L7^ cdJij i3_ijli II 4jjLjj^ 3 >t mi Jl»-j3 (_yi^j^ 

5ljl UtI JJ^ (jJj-y ^ (.3-^J-^J • ^ 3 "^.' Lioi JlSIjGj 3_Ij1 I III! CJ 1 i T Ml 1 1 (^SLIj 

(jl .3_j_5^ ^ j'' .'J 3 L?j-^' o'^J ' l-^'j-' ij^^^ j3^ ^-^^3j-^\ '^'jj^ cS^ 

j-j-C (j-rJ-SJ jW-^ Lr^l ^Lr^ <_r^ '"'"' '^"'J ' "J ^ J** .'J 3 Cjl 'i-r I'lll ^^jjilal 
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3_iiL>JI CjI^^SLIIj CjUjjjjjJLIIj lIiujjj^^^Ij iCjuj^pSLI"^! (j-« «CDjiLA f'Jri^ 
. L^ Tca^La V (oJI^ aLLi^ lijjj'i/l CjI oj i n-a-ll 

'-■■^aj I jLa I JSljkj . jj'i/l (_yJI Jj n_. iriT^a Jljjj (jl£-o (_yJI (_, i >> o j V i4J 4JL4J 

3^J_<JlJ liJjJtJJ V «JjiaJI (j'^J 4_i^LLa ji LoLxj el -» U . .. ^ I". I rijl uljJil (j2 

(_^I ijja j^\ La 3_L4^jj^ pK"i"i LiJLs iSjL^^I (jx. /n K"i"t LoJLi^j . 3_uL^^UI 

10 A^^l Jjfc 1 JL>- 1 Jl>- J^Jl^ JJjU I ( til 4J p^^HJe-J ^Jl Cj1^_u_u y i nl ^j_<iJLj1 jj_* 
,_^^>_uaJI oLcJl^ .j-^i^ ala 4^Lal I ^J^\ ^j] {'°° 10) 100 3j.2JJ l-£l_>aj^ 

(10 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 : ^ I juij Googol J^^ 
(000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 

»1 I III I j_; I '^ j IU"j '^^ Sj J jS 1 1 ijJLaL^jI » '>■"' ^1 I ' 1 is <i J LUuf cIxjI 
Lltji Ijl I oji II Vj i4j-3L>- 4j(ILa (JjijlII IjL^ (jl Jlj-" i iiJ lilli (JjL>- . djj^ 

■ i-i!j or ,j-« 3< I "Llll (_y3 

JJLc pj_«_3c_a (jLa 4JjL2jii!j ( 10) (Jjji,j^ Sj^l ^^l Lc^j^ Sj ^ir 

CuL^u^l JSJ^U=-VI .i JjtJl ^ Ulu .('° 1 0) ^^ . ') o . .i-K (^ culj JJl 
(jLj-til (JjLill (jjSLII (_y^ Cjuj^pSDVIj Cj uj^^jjJ I J lIiujjjj^I (_^I "ijJjVI 
/«J 4_)1 ^^^j" .^ *j Cj U J^^_uJ U i^^\j^ ^JS i"i t Q^SJl ^^_ji-a ^J ( 10) 3^?e-J 
(j-a J-J^l (<i\j 3-*J I'l oj I ii'v I (j-a ^^iiS'il )> I iTrJ jjls pJl-3 (jl^^ (^1 'Li^ JJ>J 
(j1-4^jJI (jjjtji (jLa idili «_aj (J ii'Cjljt^^jJlj IJljI oj'-^Ti ^ 4_(SLIj J^^jiJI 
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l_fj_LLl jJajjJI ji » U^ll I jLa (JlijLjajj .^jjlit Sjj 5|^ ■> _■ ' ^"' (Jj (jj-ij^ Sji 
ij^t I ri'illj JLa-l^l xJaillj ClaS I jjj . L^a£ jJaJuJ i_gJJI jji Q^^^SLII (2>SLj /<J 
5j j < " . « U a lil I JLSLifcj . LoLu sLflJjieja 4jjLl4jS (__>^l^i- CjI j 5j!i ".jjfc J^' 

ciiujjj^ (j^ <iAlJ^ cjIj JJLs . cdJi (j^ Jjtji (_5Jj I— ijk jiJ LiJi ^'— j""^'l (3^_9 

Jjj III (_,lr ^^JS>~^\ CjLJjjjj^I^ lij^' ^t!^J' "-^l oj ' 'i>j ^J-ILc oL^Lla (_,lr 

3.j.pJ>J,l 3 _i iiiLm'^l cjIj.3.^1 (j^ J'i)-^' A^J 5t;^^\l ^, \j_xj LlJLa ijlil,! 

«Ujj'^l iJlil oj I ii-*Ju i_ajjij La jji jjVI (j^jJU^-Lill (__)IojIliJjj .jjjjj^j^l (Ji-lj 
i_2jjij jJLi^ I 'LJjI CjI <ij iii-v (j^ Jt^l^l (_y3 <lilj^ Cjuj^^jjJIj CjUjjj_^^lS 
iljji^l^j. jjV Ijikj Siil"-^ CjL^IJLaj «(jl^Li)) (_yjij i(Quarks) CjKjIjSDLj 
jjjAj La "J J Mil (_gj|j_iJI Lli^>o La joJLlJI (J_«.j>J 3^ jV 3JjLtA (_y3 Cjjuus^ 

n^j^^\ (_yji L4JI aI SjUI cjLjSLa jjj-ol (_yji cjI£jIjSL!I ajjt (J^ . Jj-iiL 

(_yi 3-jL^ (_jJI IJijI J ' ^ ' "■ (J-&5 SLiiajl L^la jJlj^I iJlil oj I ii-v ijji <liJJ^ 

"^ J I iiL-ui cjI oj I II-V ^^c-i Lj<-4^ "^ '-'^'^^ ijJLjt ^1 a] tS^m ^ *^; I ' 1 J " 
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(j-o j_jiiSL!l (jii Ji^j lAlchemy* <il j o j . rrll (oitJ i-Sjx. i±x:aj^ (_y3 ^^-^ • "jtl 
slj^lj sLI,! ".(_,-* '^ J I iiL-ul jlj^ tiLj' ij-" ^rLy Lr^ SjUI (ji (J^jjLlajjjJI 
j_i_lJLj (ji lj^>.£L3 Jl^j .3_4jJl^ ^^J:^^ ^ J "^ Jj '^ 1 *>^ ojuij ijLlIIj <_jI^^Ij 

I jijfc /<S.>. jj Ij . l_Jji j (_yJI (jjjLjti! I (JjJJSO ijS-JiX I (j-a (JjLStJ J LLI Ij t_! 1^^ I I _. I fit 
(j^JJU ja^Ji Lx^Ji I J T'j (Jj n M rr-re^ j-i^Ll«JI (Jj5j>o (jl£Lol I^^JtJ (oJ (I^'-*-'' 

(Jj^>o I j . ..^1 «Luj|jj3| "iLujJI iLaJaJI tIjjL>.j J^LiJIj Sj^^u slj^VI jjii 

<l2JaJI <Jl!jL>-j J^L>Jlj 5_j^^u tlj^"^l (JIa (_y3j . Sj-jill 4_uJ^jajJI . "»lj aI U"II 
i>jLji (_j_3^jjtA (_yJI (Jlj^al (j-« *>:t^ '^'-J-*^ iJ->^*^ I j "■■-" <i^j|jj3l 4l;LjjJI 
iJiLo 3-JJl^ >^^ (J3-Ljl J J Ml ijJLLifc (jL^ (>S^J • ^3^"" i-LIj'C mi 1 1 S^j^l 
(2>S-«1 JL^ O^-^^ (Jl^-a'^l (_p i tj^j3 /cJj . i^^jLi ^^s^-lm\ (_^IL>.j (jjj^_tuLu_ulju 

(_y^J .(J_JjjJlj (JJ_4_l1j3|j jj a , ,.j a IK SJlJJl>- 4_uLLAji ja^Ll^ I— a I Ml'lSl 

.^jU=iJl 

i_2jjuj .dji^ulaJI (_y3 Sjjjj-jJLI diljjJI (j-* '^'■i-*TP 'JtS-*-* Lcjj 92 J-»-JJ 
(J^ (J-SLiij i_ijj^ iJj^j (.7-^ C^K Ji^j . 5-ijLl»-i$J1 jj^LulILj CjIjJJI aJJt 
■ ^ '^ * ' 5jLj:e_j_a td J I iM \j 5jj_i-iaj t JL:*-jj L^l ^j.* fC^^U LLojS (_^ ^(j-*^ 

H (j-L>-jijjLa^l ijiiiji (j-a <iA!J^ 4jjjj>- jjt tLlLa .<JiiLjjjj>- (_y^ jj>-VI ^ ''*.'".' 

ij^-»- I iiS'^lj N dijjVI i^lj J (j-o «l_«JiiJ<-o (_y3 lJiJJ^ «Ij^Ij O (j^^ I iiSalj 

Hp,CO^,0^, N^,Rr iuSjj^ JlSLiL Ar (j^jVlj jr^jjo^lj C (j^jSJIj 
(j-o L^-j-Lci (_iJLlj (_5-lJI lIiIjJlJI (j_« ''^ Lt^ ?^i)-* (.3-* I j ' "■-" u^j^lj 

jUjI Lol iJLjJlJ>JIj lA^jj—ujlilj lAJjj^jJalj l(j\J- I ilS'^lj (JJN J Ij I III! 

I ^ ^ '^ (j^Lal d * I II a Laj>Lj (_^-A jJ-J «Lj_J Lj_<i_jl j_i-o Lt^ ^j-* *LiIJ_a t"i i imI*^ 
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ijj^j^l 3j^l L^la (_ijGj (_^l ijJJH^ i_a^ La L4I0 j_uSLIIj . LfcjJiJi jJljj L4I0 
jjuj£Lj i(_^jjjj|j Aj^^jJI Lxji L4J-0 (jLulj ujLc.jj>-VI (_>iajijJI (jjSlj Lx-Lu i_Jj-3 

tfjufc »1 <i 1 < !1 ' '' '" -^j;^ .S^jJLlI ^jv (_y^ 4jjL«JI SjIj.:>JI cjLvjj u^ (j^iSLji 

^jji.^1 jj^LjjJI Lol .92 J '^ '«tl jju A^lj^jJI jjk i^JJI Jl^^^Ij I (o^j 
^ j ""I t Aj-j-^jij J I iilj-Jlj lAjji iij^^-jjjJIj ija^jjjalj lA^j^L^lS i«LiII (J^al 

(jLLl<»j uL' '^'"^ i-o-* dri'-*-'^' (^-^TH'j^Ti^'j i_ijiJJlS SjLcLill j>Jl^ CjUI m" I III 
. Lajor 4_lL4Jl!I ji S-lILajsJI jI 3j \I ,^",aVI I ^ j"l ^1 1^" , ,.l joSLaj 
(_yjk d-Jj^l CjI oj I ii->>JI (j^ p'j-'' ^^^ (j-« ^ ^j^--tl ^^^ CjljjJI (jjSIuj 

1 J J I II t iJjjJl^v i_ai Mi'iSl IjLjij iCjLJj^).IlSLIVIj iJiiLJj^j-LJJIj cjujjj^>jJI 

?Ll4jSLIIj 4iujL:>JI »ij}jiill I'll or Ji^j 1932 aLc 4_;,Io- ' '' ''•'"'^J («-! OJ>^3t!-'^^ 
'.gLial I II ill JJ-* (J-AJl^ Jl^^ Lr^l O^J) ' " ""^^ fcJl-JLjl J_l^ju jj_* l)t4^-^^ C^-'^ 
i4 J I im'ij ''J J '^.' ' * '" ^"' liaLx-i^l (— flJUJtA (_y3 S^jjloji,! Cj^iJI <J1iIJl»-^L3 

<i_LjLij_^ 4 i -r i"i (J_4.j>o V I j 1 '"I (_j.^>.^ L«-Sj LtlS Lo vIJUjijj^jJI 
3JjljLa sUJLji "^ i -»■ i"i iIjuj^pSlIVI (_y3 'J^J^ '-*-':y ''^^J-* d-beji iJl!lJ5JJj.aiIj 
«lJjL<uJi,l J-i^ Cji i-r I'lll (j^J i—liLajJI (jij .iJllLJjJjijjJI (_y3 <ia;vjJi,l 4 i-r i"iH 
5ji (JS (ji L^J .4 'C I iil_.aJLa SjjJI ^ ^ _■ _' La jji Cjujjj^>_l!Ij iJli uj^pSLIiL! 
Ljjl III a (JJ^S-J (jl I _ I •»- _t SljjJI (_y.3 llj LjjJ jijjj I .iJLC (jLs LuUj.^ SjjLa.^ 

jljiUjij La Sjii *LuiJ^ (jlj . ^jJjjjSLl V I 3.JiJj(JI (_y^ iji! LJj^pSLI V I jjl«J LaL^j 

JJUlJLj i_2jjuj CjLJjjj^^I JJx. t_gjl 1 ii_i i_J JJI CjLjji^pSLlVI JJLc f_j\r iliia 
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CJJJ^LLl^ O'-^ 5j.£La OjLjij iaLSjI l^J-<-u I"' I rijl tUai I rij t tLuijSLIIj (_gj jJI 

ija^jjjjj CjjL3 djujLjj j^jjILlI CxjLs ^jM^JJ iajjI it iJJjLa (j-Ujjjjjj CxJS I jlj 

jljJlj-c. I'l 1 111 jjjSLls 92 liJLjLJjjj^ 7' y^~ ct-*^^ IjiSLaj i(j\j- i nSi liuLs 

(j_o LikI JL^vl j_fl_Lj I "J I'' CjI i-»- I'ltl (jLJii L^LJii Sijlxliil CjI i-»- i"i1l (jl 

(_gj_iiu_JI (J iii-»JI ^ ' ^ ' _■ " J i-dl I iiilLi ij-i»j /oJIjlII (jlj I jL».l^l pj-JI jlj^I 

Sljj^ L&jlj^I jJjLuJ V liUj S3'\ I iiLalla (JiaJ (jf BljJiil jjil (jSlxJ i— ajSLs 
i4jjLij.^SLII Vj 4jjJL>JI (_yjfc I", iinl SjLjLiLJI (_y3 ^SJ^' Sj^ A>^J '^■^ i^ijiii 
V CjLaLLajiJI (j^ 4x.j.qja-^ 4_uil (_5-Aj lS'^' 5j_ij-aill 4jj|jjJI 5ji!l L^jSLIj 

111 <TtJ ' I j ' J ' L<l-l3 vIjUji^^J^Ij ijl! UJJ jljjj I LoLxJ <_J^Il2j Lojii^ VI (JjSJU 

i±<-<-i-'lj (_y^l cjLJj^j-uJLa . iij LJjjjijjJ I (j^j (_yjLij.^SLII j^LuJI (_,lr diljj 
L^^jjiiil Loj .SljjJI iji-l J I'l iiiLcill jj^^" f_j\c JlcI I iij i_gJJI (jj^^UI «ljJ<JI 

(_yjl ^ (jir La^J IJ^AJ^ (M^^ "-^-^ f-°i HJJlII (_yjl jj^jlj lijUull di!i (_y^ 

AJfcjJeJ IjJljJ (jl (_5i^ (j'^-o-Cj-a (ji>>- ' ' I^ I iij I^JiiisjJ (j:j^ '^ ' '■ ' f*^^^j '-r^'-^ 

(_yjk (jj^l ^jjl jll Sljj (jSLiij ijii ujj j^)^ I (j-« o'-'-*'j "^ LJ j>jjt!-^ ' (j-* 0'-'-*' 

i(j\j- I iiSal » ' ' ^" L^-i-a ^jlj i^^jS SljJ » ' ' ^" Ajjlit i_f3J Cj^Ijj . I JL>- <ijjU 

(jL^J (J^SjIj I nil * ' ' ^" «_jj_uj ji^J^_j_ULl,l * ' ' ^" l"i I iij i(j^_LlJl Jtjjuaj ^j II O'^J 

<i_i^ Loj I jJLS I J I Ljjjjj_j I ^ J '>< ' 5j^ (_p (_5-3j ... I jlSjkj CjJj-jSJ I * ' ' -^" 
» ' . ^ "' LljLs iijJLjiL^j 3JL». (_y3 SljjJI (_,lr sLSjMJ vIjLjjjj^jJLII (j^ ^^-^ 
(Jjjj_II (j-o CjLJj^j_Lj 3Ji^ijj Ijl>-Ij Ljjjj^ ujii-l lilj . IjljJl>- Ij .^'^ 

JUljj .sLoJl^I (j^_Ljl J «ij I III! jal>. jji \jjt (jlSj ii_jjfcJLll (_jJI <iJ^jaj LiJLa 
.j^^j'^l (_yl^ (_^JLj_J:D (JS-tiiJ S^^l^ILa i"i I imI ^jj>-] ^j_x-iDLt^ Jl>-^ a^_uIj^_jjI 
J.JSO CjVL>JI I I Ir I u^^ i4j^ mijII CjUjISJI (Jj£ (j-o "-7^^ jl * ' ' ■~'~ (_5-'kj 
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(jl Li-iS-q-i Sd «j ,utl ^^^ Sji^jvjJ,! jj^LuiJI (_yjG ij^] (j-« J-* (j^' iJ'J-^'j 
(jLSLo (J^ Ct^J ' Wi>^ "^ 03^' U^J 'l5J-^ PJ-" lJ^ J i^y<a (ji^ ^^SLflj 
(2>J jui (jl I <ilr I 3^Lj 99 5 J I II i 1 Ajjl^llj (j-Ls-jjJLi^JI (j-« I— aJJ^ I LJLc. 
. aL«JI jl I iTill (_y3 2 J I (j-L<i£jJI (j^L«jeJiJ j_i^Ll«JI Jajjijl Luk ,j Jj ' ^ ' « 1 1 



l_Lifc (j-aj i(__>23j'i/l (_, Ir "lal Mi'i^l (Jj^ (J ii<i Mill i_j3 (-fljiiij^l Jl^ jjl^ ^jjl jUj 
(j_o iJ-4^ (<i-Lijj_c 3 1 (jii <i I'ltl <l^l JL».I J-Aj (jjj^jijji (j-* i_5l) <ixjjj| s;L>. 

SjUI ^Ij^Lj (_yjjj (_yjLij_^Slll jiLuJI Sjjlj^ l)^' ij-" o^ "'^ SajjI^IIj 
3j_u-aill SjjijJJI (_fjiLI (3^^4-1 LixjjEj I j 'J ' L<i-i3 ''^ 'Wi^^ SiLxji^ (_jJI 4j5jjjl 

l_Jjil ijj^^l jiljjj V j_yJllLlljj I JL>. 4jJLc. Acj I II t iJlil o_i I ii-»JI ijjjjalu tf^p- 
dlLvjjJI (j^J^Lo i~»lj .':.^ JjJl>- (_y3 Sjlj.j>JI j>JLA (jjSjJ i(JjiJU (_^ j^LuJI 
3^ljJ,l Jajti^lljS-iJUJl CjU-jjJI ojuijloj^ljli Va.j.Ull ^j -^Jjill 

djuiVlj (_yjjJil (_gjL«JI sjjiaJI (_ji>- ^jjjjljJI CjLvjJ,! (j^ 'j'-^-'^' L^Lj-j^ 

^j^j ' ^ ^ ' I 4_L>-jL>iJ1 L^LS_i1d jj-* I III M dlLi-^l i>jLjfc 3*_Ut>- tjl 1 Olr t4j M I III! 

j-Xi I J I II ■»- aa-j-UaJLj j_«j>-i LLvLjji lj.ja.j>- i"i I iM I (J II i"i tl (jl (j-l-j3j 
I ij I II t (JJLOj ia^jI^JIj (j-La-jjJio^l i^jLc, ijfja Sj-uS 5^ (Jj 'ij-"jl>^' imSUI 

«KiV JljlII (_^Jlj(J,I ■_■_; .^^tl ^plu (jLi L^jLi, i3_lIL«JI L4jjIj.jv cjL».jj 

(j^jlj-g.1 I ii'CLJi (jL^ .jlj_«.^VI JL^v (_yJI djjjlj.^ ^-^J-^ J-^J-^ LaJiJl^ jl-iJ' 
cLflj^aJI 4j I no i"ill 1 ^.^lj«tl j^l . J^VI i_^i^ [j^js>- (jlj Ajvl'ii'ii III (_yi LijtA 
i(__)l3j3l (_5-l-c 4 jN 1 iii^Ul /"iVI .^"Vl (_j_Lc (jijjlij cGJlLo CjLjiiAj I I J I iTi 

(_, I inULLm (JisJI SioLji^ '^■J^' j'^'^' j^' (j-* *>:t^ CjLl<i5(jL3 l*!! j^J 
.(^jlajVI (_5i^ j.«-iJI '"'I^^T* (3:!-*-* '(_, I no I'lll JiljjiJLi i—Sjju La jl i(j no I'lH 

(J no Mill i—^JU^ l_?'^ *-0-^?^' (j'^W LT-*^^ l-JL^*"' lS>^ CT^' i^Ji II I'lll ;<-^l Lai 
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. I J J I ri t JjLjJIj (_yjjji,l TcJajoJI (_y^ Jlljijaj J o" I rillj <_!jjajiaji, I J I ^ .--»l »tl 

La! .4j^ 5^j-5 6000 SJJLJI Sjlj^l i^uLs-jJ I J ^t — tl VI ,jjj V (>^j 

40 i 1 J "t <t3jlj.j>- <i^jj (j"-^ iLAjJ-tis I i'?i'm l-i^i^*- (J no i"iU (_j.i>J,l (Ji-ljJI 

j2j_o La 3-4-JJ«J jjjjUJI jLl^JVI (_y^ L4I 4^ljJi,l t_c^ljSLIIj (»>=tJJI jJjJ 
(Ji-I J (_y^ jlJLlI cl!Ljj_)^ ^ I I U , ^ I a . ji^jiaJjl (j^j [aj^ Sji^^jII ijLiJLllj jULII 
|jL±j (_5JlII Ji:>JI (_jJI SjljjsJI jsjijfc (Jj-ajj iL^jlj.jv 'l^jj (j^ f-^J^ d-ft-JLlI 
l_fjj J-tL)' J-oJt-i-J-3 •.Aj_j-Lj_ik (_^l i^_aJLll j-J-C I Jj^aJUb (j-l^JJ^^^i^ll "=1-^^ 

A X r"il (JJJJ^ |_3^LLi_ll cdJi |_3-3lj-JJ SJLjvIj AJ-lIa 5ljJ (JSjiuHl (j-L>-j|jJLuk 
cL^-^j-laj iCLi-oLx-illLal t-lll—j-Lo-C J'-^ LptJjjG «LSjji:D ^^^^1 ^j t"i tj . LaLc 
(^y^ iC^Ua |2}-o '*>^ '^^^A? 3-*J •(0^:*-'JI Tc-Lajji ^^'s-' "^ 'LLijj>J,I SjULI dJaLji^ 

jl^ j lJiS^j ./cj?e_u1 ^^j-u^\ Jl^ .^_^^^ ^^jis ^Js Ml ^_^i^ ^Liiiiijl ^_^ y til ij 
jo-jaJil 'Lj^jUkJI /"»I ^ .UtI J2j (jVI JuilUjij . 'lj.a--^'JI (Jj£ <ijijJ(U (_yj!iL>JI 
.4ji>.|jLll SjjjJJI dj^Lc^Lilll (_^ jjpj(_ylll ijIUJI ilsjijiaJlj Sjlj^l ^^ic 
«L_Lj_u Cjljl_j_La c< I II o*kj1 jJ^Lv j ^"< ' "t I «_Li3^1 1 JLA (JIl« ^_^ LlulS I i I II MlJ 

3_L_LSJI ^J^ /oJLj lSJJI f-j-iJI (j-o 3_jjlj.^l S-jjjJJI .-.M ^ I A~.tl .Sj.p.'^l 

3j a "1 I II a CjljLjtAjl (_j^ (J II «i Mill (_jJI 4^LLaJI aJLSj (_jjJI 4_yJfc 4jJLl>.jjJLj4JI 
(_jj| (J-a^jjJl-l^I (j^ (i^'j^ '0-^ 4) (j-la (JJ-J^ 400 ^sc-i (Jj^><J iSljJljtAj 
a\j^ La (_p (jLa A^ja-JI i^j-ij ill I nil (_jJI ^LlI jjijj LoJLi^j . 4_uu (_p Ajjlit 

.A^jajJI (_y^ 5JlJJI_JI (_gj|jjjl /t^jJI Cj^LcLflj (2>^ t*^"-^ LJ-uiiA 

|a_j:aJjl 3j^^(_y^ (Deneb) 4^LvjJI (_u jj i_aj^>j(Ji,l (o^^-iJI i>L>ol (_y3 jlso 
SjbjLi jUJ 5^^^Lj^3^Llo3x.Lfl^ (Sygnus.Tne Swan) 3ji:jijJI (jjjJjLujj SI mil 

CjjLa (Lfl^^^^j-u) ^^ '-^^ 5j*"i I II a (^^^^ CjljL?e_i2jl ^j^ Cj_<iJ>tJ L.4-1J t5jl^^j>JI 
(j^ SjUI (jJ-SLj 4_cL2All ■!'-■_;-» " (_5-3j .3x.LiiJI ojui j^J^ (j-o 4jjj^ ct^ 
« Lfl^j-J^j_u » jL;e_i2jl ^j£l cL>tjLul 4_«jL.ciljl 4.>-j_a «LlaL_u^ ^ '-^ j * , >> ^ ajj?e_uI 
I JL^J .A^jajJI J's Mil J (_yAjj(JI jLj^jVI (j^ SJljJls. <iL>.jJi, Jl^xj i_gJJI j-o^l 
Jl^ t_l'i(l (jLa '-' j • '"-"i J Ml J 1 1 CjJLaJ La jlj-C. (_5J^J >1-Jl f'3^?-'-^ Or-i (.j-"-*-^' 
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AJ_J_iJl ^JLA JJ_»JJ i^ljjj>ijl ^CJ_uU L_3jjJtX1 ^_^_4-ljJl /a-LtJlS 1Jl>. d U J * , >> I, I 

t^jj j^'^l 4jlr jji La jlj-c. (_yl^j .di!i (_yi^ Jti-o J-:^^' ^iA" (*>?^ •f^' 

(j-C IJl_LJLJ (_)->- jjj jLjiojJI (j-<-o I " ' < 1 t (_5-lII (»3::a-iJI (jLS i4j^ r'illll cl!^ijL«JI 

(_yi La tjLSLo (j^J • ^^ J ft VI jji-VI j<uijL».i OJ^ *l_LiVI JjJLJ Vj I j't^j " 
jj_a t"i 1\ Ml" 1 f t II t"il dll^jvlj S^->-i CjI^ iii^Iu Lx-ljJ (*3-?^ Jl>-jJ Lijjj?c_a 
2 LLLSJj .4_uj/ CjIjLlLo 4 I iio-». (j-« VL?-^ '-* l_r^ "-^'^ 'lj.<t-LiJ I 3^jjiJ>J,l 
.3JLaiII <-JjJ (j-o j^VI i_jjL>JI (_y^ Sji^jvj^ OJ^ '-*:'JJ V,?^^?^' oAji i—SjjLJ 
(_yj| t_^tuJtL3 i^^Jijj V (J.U.0JJI j^J-a (_y^ (»3tJ-* (jT^l U^^JJ-^' J^^ CjI 

^ I ii"m P^ jj_* Lci ^ Mil Liiajl ^lli-t-J jjj ^_^^^1 ^J '^'1 CjU^^^ ^j no Mill jJ^Lj 

t /t ^ * , >. ^JS MM ^l_A^ILj ^j II Ml IL^ . g< J "T 1 Ml llj j_^j_o_iJl JJ-* ^J-:"^' *^J^ 
iLcj I II 1 L^JlLo liJjjtjjj njjjj^l (JLJo «LJLJu Hjmi qJ^ 2 (_gjjl jjj^^j^u 
. -J ' >» 1 1 (j-« Lcj-i i"i I imI L^I iCjujj^ i"i I inl diljJj^^jjJI (3^J • "J '■"^^ 

4jjlj ji^j 3j^ idiLJjijjjjjJIj iiJujijjSjal qLlm L^LJii i(Jji:>o d! I jjj^^jjJ La 

4 J I iiitu S^LfljIj Sjlilj . 1 JLii CjLJjjjjill (»J JJ V Lx-Lu 5jajJLo a£js>- ji 4 jit^u 
SjHI ' ^aj" 2j .(jloj'^l j-^ Lj^jj ' j-^ UJ-^ J-*-* (jP^' "— ''j-'ini;!-'^' Ct^I 
SjJ, ^j no Mill -yjl ^^Jiajl LaJojLS . L^-La 1 JL>. (J_j_l*-3 f^^-^" iS^-^ j .Uj"*" lt^^"^' 
j^,!^ I j ■^ "^j" V (j-A-«JI "ASjjIi (2>SJ (_5-4^ J-^ 3-'i>^_5T!-' J "-i^ l)^"^ 5jl>.|j «Luu 
Sj-j>.J_a j-J-»3 (jy^i^*- ^ijy-^ ' j^^* * ^1 tJJ-i ^ 0" I 111 jjj «Lj^ijul Cju^^^I J'J^^ 
(_yJI 5I-1J (Jjjj/iil (_jJI iJlijJiaj ^ (.y-'-'l J-* Jj . >. ^ 1 1 J ^", 1 1 j.aslj . I ''^j' (JjjIjJI 

(jLs iS.Liisj'i/l S^^^l I j _■ 7- ^" /<sJ 3J jj n Mill 4_j£ oj^ o' O^-^-" lS'-*-" O^^' 

i^^j2\ j-^ L^JiILa ^_^-'^ J-^ J"^^ d J I no Mill Cj I J_(J^^_»_U I JJ-* 4 . ..^ t ^JulII 
(j-* 7"^ L)^-*-" L^jLji CjIj_(J^^_uJ| ^_^I ^ I I nilu cL^LiuHj tJ^JsJ Ct-^^ ^-us^pjuLI 
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.^JJX\ ^_^\ ^1 VoJJL. (^L^l j-U-jJI 

^j I JLiSLII ijja \ij'iW\ (_ylll 3^jjJI (_yl^ (J no I'll!! (Ji-I Ja LlI^jjla (jl ^ 
(_yi^ (JiJ-^'^ JiSjiJi^ (jjSJjji ijJjjjjjJLlI * ' ' ^"' (_j^l ^jjijjJI «uj_uill fi j'^' Lis 

Ljil_2_fcj (jl l-j-'^aJ Ct-^' 4j I no I'ltl Cjljjj^^jjJI JJl^ '^JLc 4SJlJ I _m n-re-1 (jl 

(j£jj .d-uLlIlS id-ujLA (j-*j SJl>-j (J^i:>- iMi^ (j'^l *^>^^ 4_ujLA ^ ^ 1-^ ' " (_y3 

J_<U iJlllj-Lj^^jjJI LliAlj Loi .j_uSLl I— ct-i-a I I— ll I n'>Jl ijji (_yjJ^J«jJI JlSLlII 

(j-S-lj , Jl^vIj ^_ljj_j^_l_lj 1,^1 t n<n (jl L(-[ ^ ^ ^Lb ij^^j'^l ^>-^ j-tl/Lua (JS t"i I 
»_a (J^L^jj L^-La Ij-ULA-iS 'O^ (J^'r J ( n d)l^^_(jj3^_ujl (j_a^j_uSJl JJuul ^^^J 

(jl jJjjj^jjil (jSjsjj ."i^^Lo i_aj^)Ji j-^'j-* "-^^ '^-'^ i— flJuSLII (jSLfljj iS^m 
(_,_Lc (_j5lL>o (_yJ-II i(J3ji.jl CjIj j (_yJI J3-KJI '^'j-^ ^J-^'^ CjVLv f_^ ij^x^ 
«_Sjjm (J^JJiJI I ^ .':."'C 1 (_jSLIj . Cj uj_^^jjJ I J lIiujjjij^I (j^ cLtuiij JJjlII 

aLS jL£j ijjJSLII (j^ ' J->- 2j-:UJ 'L;-*^ (j^l ?r'-'^=-' l-iJLa (_, . no I'lll j-b^^-uil 

(_fl_iJi_Ll!l (JjL-u (j-o 5j.;JjS 'LloS '^J^-i^ (I^'-^' Q5tP_>t!-*^' O.^rHyj'T!^' tiJJjiJ 
IJl». Sljft uIiLla^ ijjjjjjjl Ljj^Ij ^'^^ ''^ C7^ ij:?'-* dJj" I njjh 3.iLila (_j^ 
^pc (_ylll (j^^j'^l 4j^Cjjljjl I oKj i(j^jl (_yJI 3J^:aILo Lltflli-I jjKIl (j^ 
(jl (_jJI J J i"i" <_jjLaIlJI ojui . lIi I jjj^^jjj I (j^ 'J'i>^' -^3^3 LT^l '■^■^ I jj^'' 
. Lul I n-»- Aj jjTlll j<u Lx^a (J^l CjljJj^^jjJI (j^ JJlC (_5i^ (_gjll:>0 (j n o Mill 
(_j I n i"i II (_gj_LJ^j_i_(J I (^JlIILs . LLA (J^ijtA Jri^3 Cj-^t!-^^ J-" '^J:^ 
1.XJ -a- i 1 I (_gj|jjJI i_xjS^pJI (j^ UjJij «1-4^J 3x.j^jj ■^"'^ "^ '-*:'J ' ''J* '-•^^^ 
(j^J ' I '^11 IjLjfc (_y^ iIjl-Liisj^l 7-jl^pjj . I 1 j " La Ij^i JLjSQJu (jj-iju sl-iSLIj 
ij^^J^l^ (J n i"i II (j-A— J ^JJt>-* ^i— i-jl '~ '"' '^''' * J-':i>^_5Ti-"^ oi ^LLiL^I «Lj_Li2»j_aj1 
(jlj LlL^j_o CjJlaj>- (J n i"i II (J^l J i_y-^ ijjijjJI (jlj_uJI (jl 4ijLaJl Aj < ^ 1 1 J 
.*(_^_La_ul (_^!iLj>jl ^^i^"ll ^j_a t(^^^^ ^Js t"i ij LjJL>. cic t - i -'u (j no i"il1 i-^-t^ 

nj ,~„\.aj \x;\\ I -j'.ul . ..J 1 »_^u" . ..I 5| j| LijlSJul tijl (j-djjiJLo (_k2j ijjIoLsJI 

(_^^^Jjj3^_Lijl I l^S ( nPl II 4-U-ol t n"^ (j t n'irTi LaJLt^J . ^Ljk^IU,l (j n i"ill ^^S^J_« (_^l 

. <1jj^^I A^jaJJI (jLo^l (_j^ i_^jijJlII r'LojiJVI cj^Lc Lflj jjjji LiSlxja 7tjj-aj jiia 

(J no Mill (_5-fl^ ■• JlJ^I (_yJI J 0"l I rij (jl (jSLflJ V i_^JJ_Lll r-LojJVI (J^LflJ (j^J 
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,,l ,>.AII ^^^ cGjLa (2>a La Uj-*- ' '' ■^J (jl JJLJ i La (S^so Ja-flli>-l Ijlj . cLlIj^I 
<ijLL>- 5jj^ ^ j ' J 4JL3 iCjIj^ Cj^ij jl (j^3j_^ (J no i"ill dins (j-o j-^i dJnSLj 

(_^^Lj_uLa L^lj (j_u.4-ciiii ^^-Lx-£i_aj ' ;^<i<^ '"ill (2>^ (J-AIl* Jl>. ^_^1 L-dlL^ca t 1^1 ( tiLi 

A^Ajti (_yJI Vjj^ella <iK (Jlj^jJ,! (j^j>-j|jjj^1l (J^Lfllu LoJajLS .4jLflSL!l tLi£ LxJ 
(_gjjjj| /j_ojJI (J^Lflj diLilo (jLa njVI (j^ 4_L<j/ CjIjLlLo iCllm ji 4 . rio->. JUu 

(_gjlj^l r-LoJiJVI Cj^^-cLaj (_a3jjj jjJLi^j . Lj^jj Sjjio "^J-^ <j^^^ 5j-<ii£. 

^ _■ '^j JljJlj.c.j .3JjLjJm 3_uLij.^SLII j^LlUI i_jj^ («-^j (.3-^ I (j 1 <>< 1 t^jJll 

.(_gjjjj| r-LoJiJVI Cj^l-cLflj (j-« 'Lj-iLJ SjjJ (_yi (J no I'lll (jiLaJjj Ijj^j jLojJI 

S^Lia (j-«J-Jj i(j-<^ I riS^lj (jj_ij.£L!l 'j^j '■^'"^ 4_Juj>JI ojui jJjj i_ajjji 

j_jLLiS jo-jajjl . i^^J-x—a SjJLflJ S^LiiaVI i_^ J «i" I nl (_^ (J no Ml It "ij^LiIal 



(Ji-I J (2>^ SJljjijJI 3.2jSjJI Sj-Jiiill (_y3 (j^jjJLi^JI r-LaJjV ijJ_pJuil j-uOJI 
(_^L«JI Aj J 1 (j II r-l-«J-J'j A>-^ Lt^j'^' l(jo mi'°i <lI^Li. JJuoIjj i,j.u.oJuJI 
I j ^ U , ,. Jljl^ I a\l ^ ^ j_oj>.i Lojso (jjtojill -> _. . ^"j .^jj,! j_y^ 5jlj.j>JI 
jG-<u Lo-i-L-l . -^ U . .. tl I jj^ <:LujL>- L^JLX 1 ^ . , >." cL>-jjJ L^I:>-I^ ^j^ L74>^' 

■ (jnOMill iji-lj (_yuai.o-iJI ^LkiJI ^ (_yii.ljdl 

^JjU .(^^J*^! ^_^i^ ^j t n"v AJJ ^>->-i tJJ>J ( n ^J 2s 1 JJ-* (j"^ ' ' nil Cjljl-LLa JjU 

(_yjjjj>j|j (_jJI Mill (j-^-iLaill 775J3 jij jJc t_!j jG i_2jjjij . I Jj;!'^'' (_y3 (_jn^ J'^'^' 



184 



u^ d—JLtJI 5jlj.j>JI <JiiL>-jj jj-^ "' ' "3 •(«-!i-«J' i^yls\j^ cjuLiaj^l J.XJUJ 

(__>l3j'^l (j^ '-r*^?^'^J (^-5t!-*^' jIji3^ '>?^' Ct^! *'-'''' j'^'^t' ij-" '^^i^^' '"'^ ^-^J^^ ^ 

duj Mijll oLcjKJI Qi^ i_2jjj, liJI jjl . Lajjj^ 6^-*:f "^ -^^'^ '^'^ ^J^ 
(jJjjlS ujLijvi TiL-iju^u^ '-^t'JJ ' '-*'-«-' I— i-tiJt-o iJSLii (_jJI JLpmlLi Cjj^Laj Jl^ 
^Q_^ILt_j_al ^j_ajj::e_J l_3jj_u Lx-lj J) . «UJ JutJ jl ^_^_<iJ?c_ul jjiajJU /cSLstjJl ^_^^ 
jji^'t 1 / M i -» - njjjulij a^ jl njbjjj LjjjjJ l£>*^ Cr'l ji>^' L^l 03j^^-^3 

JijJl^v (j_<J-i^ Ijij^J (J ri i"i 1 I (_j-'^--a-'J I jLojJI aIjlJcjjj/I jL»j (ji (^jSlxJ 

aj\ J (j tl (_y^ (J ri ."lit (_j 1 -■-I jJI ^ I riSll J o" I ri_l (_2jjj, i<iK (Jlj^jJ,! AJjl^ll 

^ ^ J ' " (_2j_t^ j_Li-3l (_^jj| (_y^j i^Ljla i_j inn I'lll j^>JI 5jJlx-<jj lijjijjJI 
i«L_Lj_u (-_3^1 «L_«_Liu jJS 5Jl>.1j 5j_a jJjuLAJ «Li-£aLflILaj S^Jl-oIL* *i_La_u ;^n<\ r"ill 
3jij_a 5Jl>-Ij ^jjLc. sLfljji^ (_y3 sLuiiiJI (_jJI Likj^ ' '^ '" I" (_2jjji 4jL^_LII 4_y3j 
^jjJaJLi sLfljjLflJI j-«Jb (_2jjji3 ii— 3j I'JiSU jL>iJI ^_yl>-l jJI -i . ..^tl La| .^>iol jl 

(_yJI jCLflj 3jj'^'j j-ftjv'al (j^^ill (j-o «UjL3 cUuiiijli ujca^ ^-^. , ,.^; ,tl ^^ 

3jj;e_U,1 ^j-u-O-uJI tt j mi ^Jt L-Q-X^C-A pi * miU JlJJJl^ ^ t no t"it1 ^1 1^ ill ^Hoj r nj 

ljj_i 5JLAII <-JjJ *>?-* (j-* 'V J* '^^^ ^ij'j-" '-^-'-^ Ct^ l-iJj^»- j-la-b LoAJi^ 
<ijj5-iJ-tuJI a^jJlII J I (jJOil jLiJI (j-o SjjjS d Al^ I 1 sUaL>J,| j»^:aJjl (2>o j-JjSL!I 

(_y^ jJ-^ ^ J ' " ^^ « J II (j-SU (—i^lj^JI (_yJI 3 1'^' Cjxj V (_yj*3) 4;Lj^j£LII 

Ja_p>o (_ylll J .^-^t 1 3jj'^' 05^' '^'^ (_>^l^'^l Jlo 3_ilri mil CjLjj's ml'lll 

cjLcLia jlj^ (_ji^ I L^j'^ lillj (3^j loLaL^^ jJljj (_5-<kj • ((jjIIjjj (jjjjjIjjLj 
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iJjjlS (_ylll i—xSl^SJI uLSj (_yjk (.7^'j i<iILiil joJIjjlII (j-a 4_uiL»- (_g_^jj,l (<i::*-iJl 
U^ /cja-'i I ri" iiJliLLa-Lje-o jl ?ljji (JJJ O^' ij-^3 .SLpJu «Ljj1o La AJJ (_y3 
i_AII lill j i(j no I'lll uLSj jjLfl IjlSLikj .<tj;»-Li^ Cjj^ J-'-'J^' i—ajiaJI 4^ljjlil 

(_j_Lc L^ (Jt!-'-* "^ S^LjSLj j_>Ii.4SJjj i4j iiajj>J,l sLciiAJI j-uLu Jj-jJ i Ij-lLi^ 
lill j (j-* (j1 i I nil iIjIjLlLo JlJljj .5Jl>-Ij (_gLji «L2jila JSJ jjls J^>- ^^ 'O^j'^' 
<i_jjj_UiII JaLSjJI cdJj (JS^ I ^. , ,, A" ^ C'^-. La^ (J n<i I'lll -^ _■ ' ^" ' " Cj^^I 
sLlILlII iLaJojji Sjlj.^*- Jij-JJ I'LuSjSLII <ijjsJjLjjiJI a^jjLII j^lj_a ^^ Lkljj (_^^ 
. Lxjl£ Jjjj/I LLlo Loj^ Tcjj-ajj j-o-^l sUtiisj ?-^ Lr^ 

Loj 'J-^' 5x.j I n t (_gj|jjJI tfjj^j I'll^" I nj (_2jjji J-J^VI SJGSLII li ftt:5=-Lll O^LIj 
j»j^l <il»-j_o (_jJI jJjijGjI (_y^ JJ>-VI (jj I njj ij.a:>-I LS^ijl^ 7tjj-aj (jl tilijlj 

i(_yi^m (_y^ (jl^ Li^ i(jVI iiJLLa (jjS-j o' 'J^ ^ iJiSLifcj .SjjL^iII ,_>iaaj'i/l 

«LojL>JI I (J I nt L^JlJu JjI^^ , Uj. ,>.i Li-iii2ia(j^^j|jJLL^I joSl^pJJ .,_>iajj3l 
. 5j_u-ii3 5^p^ L^^^^-ioLA j__)ia_u2l aJ-Sj1 ^lj^jIuj j-^iJ^'^l (_^^L<jjul jj-* c3j^ ' "^' 

(-lilies Luiio 4jj (Nova) J < rn"l in U rj^j-J.' (*^?-^' '■-*-* J-^ (_, 1 ' nJJ 

(_y^ VI cjJl^ V iZilji irri.nlLa (Super Nova) /aJi^'i/l ji in"inl,l ^ LoLu 

LaJoj hj^jvjijJlo^I r-LaJjl ijji I j"al U J p" i nlj i4^jjjj,l 4_l<i3=_l!I < ~ i I ^j U ; 1 1 
r-LoJiJI (j-« I ^".al U J i^"i I n"j , A \j A : 1 I ji^jajJI ^^^^ ^ u^ VI Cj1^< i n" mil I nin 

, ^jS JH I nil 

isLiiaAll (_y3 I Jioju^LuJ iix»-jL>JI L<k? 1^^ I j.a:>J I sLaJLxJLlI Jt^><-ij a^sclII (j^j 
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(j-i^jijji-L^La . A^ja-JI iji-lj (_y3 4jjIj.j>JI ^jjijjJI <~i\l ^ I A",tl ^^ I j -1 tA . ^ 

/i:_ajLJJ (JJJjAJIj i(j^^^£jl ^S i"ia pt^Jilj A^ji^lj lA^ji^l ^ S i"i a pt^jjj 
(_Jj_(J lIiLsLjIsI 5j_lj^I ajja-LlI (_y3 i_j^L»Iu di!i Jjljj (j-La- r n'Cj'^l ^iSLifoA 
. . CjJ^-jAJ I J njj N J 1 J imIIj lAjj^Jiilj nj^jjjl (_pLiiuILi3 ij»jji^l (j^ lO^' 
(J^ (_y^ (j^jljj^jjj (j^jjj^ JjjLAJJ (J^lj^ (.3-^ CjLsLxbVI aJJt f<UJJ .TcJI 
j_<iLjJll r-LaJijVI jJjJJ . JlJjL>JI (_jJI Vjj-oj sLiLiJiJI tfjut j o" i ri"tj i<ii»-j_o 

3jj ^ S i~i "r t iCjLvjjJI CjljLjla kXil ij\js>- 4jvjJLij i u j|_p^jjj ujjjjj 28 

(jiL! iLt^loiiil i_ajj(j (>aijj il^K 3i^Ul 3_uL.<ijSLII jj^UjJI (_yji dJJj 

I j'^« ■ JS i"ij (j^\ i(»^Jc-lII (_y^ (jlJujJI CjljLiia (Ja^ 4-L«tJe-'JI »lj«ij i nil jj-a La 
CjjijVLs . 5-Jl J 1 tl i-JjJ *>^?^ J^^' ' ajUll ^^ 5 ^ j , ^ sLiaoJ Lal^l (jVI 
(_^ Ji^jvjll A^jjjJKJIj 1 1 lo in-v (_^ J^jj-jll DNA « Uj)) i^jlJ-LlI j^i^ll (_^ 

tiJJi (jLs ijjlaj'^l (_,lr A^aJlj^jJIj (—ijijJI (j.« Ijj I n't j-iiiSLlI LbjJ J^JJ (j^ 

(JSLJuJJ (ji (Jj£ -1 I--"' *> I Cjljt I rr" I nil Cj I J LjcflJ I (j.a j_uSjl Cj^Js>- (2>C («.>-LJ 
JL3.yi (jl ,j.SL«_j.3 ^^jJiS^l 4_u^jSL!l CjLa^IaJll Lai .'G\^ u.u±aAi}\ iLlaJjl 
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iA^OJjJI J '^'"" (j-O 3''j''^l I CjI J^LflJI IJjijj L^l'C I II ^^yiJJU: L-S,\^ LilxlJti 

VI I _i itjJI I j_; "^ aJlJ-"i I iij V l-«-Lu lA^jJjIouj^^l (j-« S^j^.^l I jjLj,3|j 
t-j-A JJI (jlS ^ (j I li-a-Tri II ^_^j^\ (_7i^ L(jLl>- CxJli (J-<kJ !4j^-iie-a j^^lalj^a 

Aj- J^ e-Ljl I Mi i <l \ ^j-it^j>- jJS i"i t ^LLi_i_jj_a LAjj-LaJJ 5Li:>ijl I i ii i a ^1 

I L^_Lo (j-^5=-i (— iJLlj (_5-l!l I j "■■-" SjUil (jl Ji^><-1 (.jJj' '^H^l-j (j-<»-3 • Lij^Iajj 

(_y^j (JjjJa (j-*j 'J^-'-* CjjJj Ji^ Cu'S iAjSuciJi SLpJI i_jj>^><-i (_7^l Cjljjdij 

x_o (3^ljl<j Qi^' L7^ *— ''^J ct^' 5-ijLl<i-iSL!I jj^Luiil 3_ij I iiiti Sj^^La 

(j_a J-J-La (_gj I II i-iJ_pJ "^ J'C Ml t AjjaJjl (_y^ SjJjjII CjIj JlU 3 jj I nil I Sj^jJI 
jjlj^'i/l ^jJt, (oia^'l^l uljIj-t-LuTLLu-Uj 43>L<iJ>JI «lj-«J>JI (»>=till O^ (j^ dUkll 
jl (jJLiJI (JjjsJI (j-« («^?^ (.3-* I i I II Ml (jij .S^m I Jj" dc^-Li^a ct-'J' t3^'>^'j 

ji^ (jjjl^ I LJ^jv L&ljj ufil\ jljJi,l «_ui;vj I jj'a Sj^jvjJil SjUI «_L<i;vj tiJliiJI 

jjLfl 4_uu <lx>-Lj (j-«J . 4j.o--^'J I »ljoj I nil (jCun\-uj (j-GjjJ jl SjJJ J-^ Cjj^ 
1^ ^ Ml" Ml a tjl—i ^_^.>.^ (^^j'^l ^_y^ «U_LfllLll CjIj jJl CjLcj_<iJ?E_a ^^* ' ■^3-^J 
J j'^a Cj^^ (_, mio Mill AlliJjl J'C Ml" (Jj^ jl^jsJI (_y3 jjajiji S^ q\^ /oii^l 

<i^j_o (jl j-i£,'^\ (Jl_<CL»-2lj '3'" 'I '^ " jj.^:*-a ijr-i Cy (J-*-'-'^ "^ '^'-* llA-' 

(j^ (2>^Jj^jJi,l jLjJLIIj jLiJI ' " • 1^ » ' "--' jLa^VI I Jui (2>^ "ijiJvLlJI 3^jL^-iiJI 
LflJLuLa 4IiJu «Ll>-1J (j-aj i^Ol j (_, iim Mill ^1 t^'.tl i ^ X" ^ jj ^| tijjij li^jjajjl 

^ -^. ...A; ,11 jj^ L^l< Mil (3^j3 iL^lj_uG (jjjjLxJ CjIJlJJ 1(J no Mill I " . K Mi't 

3jlj_Ju]l tfjui 3^LLaJ| j\\ 4^i\ <-,^IUIj ijjj^l «Gjljj>- vJlijJjij .(jloj'ill ^j*. (_yJI 
idjulj 'Ll>-Lj (j-«J • SLpJI »j-<^ (_5JI L?-^' "-^-^ SjS^ll 3jj .^^«tl (J1)L1jJ.j>J| ^^ 
CjuLJLa .(J no Mill sjjIo (.3-^ 5jixI<J>-o Ij '^^ J -i"" ""' (jiaj'ill (jyi^ SLpJI (jLfl 
CjlJl^j^pJIj .«LuLl4jS 3^U3 (_jJI 4j mio Mill 3^LLaJI (Jjj>iJj Cjujjj^I )«-o^><-1 
s-j-ciaJ f«-Ia-Lo 'I ■■-'- ^j^^ (_yji 3^ljjJI (jLa LdJjij .CjuLj^I (_5i^ (j^ntl 
(j^a_t3 IjiSL&j . (j'^ja-j-a- Ml tLLajj/j I jA.^j ■ CjuLjjJI L^J^ a jjr" i n" i(j no miII 
(_ylll 3_uljjJI dllj-lilll (jLs lj_p-lj .(J no Mill (j-o 3al UtI J o"li n't LjJj-Sj LtK 

.jjJaiU 3_o3>UI 3JjVl SjUI jaJl^j (Mutation) 3_ijljjJI Cjlj-okJI ^^S1 
Ajj SLpJI iJK Mil (j-« 2jjjL>- LcIjjI L^-lo ^ «j_.ull ^ ^" " (_ylll '"'Ij Aull jjjufc 
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A^j-ujj i_ajL2Jj 4^LLaJI «LlILc lIiI nu ri-v (_5-A3 i-ijjjSLII ^jijial aIsLlm^ lAjs>- 

(^,_Lc SLljsJI j^Iaj (jij .(oJa^al Cjljt i rr"i i nil CjljLa^l (_y3 Lj^jj tjjiaJI 

.3jll«jJI 5j_ljSJI (jjjjjuiiiil (_gjLjiUi,l cjjJ,! Luj->- "^^^^^^ i_>^j'^' 

La (jlS-o (_yJI a^jjIj^jJI iJliljJLa ijji ^ « U a J *jJljLC jI Jl^ (Jji:>o dJbl jjj-aj 

^t i(j^l^j_aJl ^ *kJ (^^^.j?c_« jI it (-AJLll L<^jc-La ^^jSuJ^ tj^^j'^l l1*:>o ^^ o^ 

jl J_«JI I Jlj* .4_jjI jJI J J -^ . --» 1 1 jj-« J-^J <lk>L<j<^ (^jlajjl j-i^ \jjAx-a La^ 
sLlILc 4^LLaj 4J^ji- i"i U |_5jL^ jiJ Ji LaLc, £L«jI/3 (_>l3jjijj LoJiJi^ Ujj-3 J I ' ^_' 
(_f^ «_ij (_^l a_jjj|j_j^l diljJ^ (j-* oLj/^ I jlj .ajjl^ll i_JjJJ CjLJjjj^^I^ 
j_y^ (JliLt^j^l JJLcj JjlII JJjla -^'A>:? (_yjl.2JjJI (_gjjjJI I j"" ■-'" (_ya *^jjl^ll 

jjjusLuaj sLcj j_y^ A_jjJlj^jJI SjiJaS LlLi^jj,! I jlj .j_^£LuLoljj J^-^ 3-SjSjJI 

iA^jJlj^jJl p- 1 1 Ml] j^yalLal i^j^Lu^jJL^ ijjjj^_<ila ^JS t"i l Jjul jjjm_a ^^j2j 4jJ_l5j 

(j-o Ijjlx. ijJLLa ij^ .(_a^SL!l (jIjJls- (_y3 ^«_._.Utl j^^LjlJoVI JaLiiii!! ,j-c 

CjI oj I ri-»JI (2>^ C^^ I j .>.. 1 . ^^^1 < I'lVl ijal Miitl ^ J 1^ « J Lx^ j^l iJlilj.i.ia'^l 
Cjlj-t^^l > n ml ijf^c-J^ I j£Litj . I '<^^ ■ ..tl j-^ JlAJu (_7lll '^^l-^ 4^LLaj 4J^J»- i"iU 

diujjj^jjJIj CjujjjSjVI (j^ 'J't!-*^ 'J'^^ (_^\ SJj^l iIjjjSjI 'ijLjIi'ill (jl sLxiiAJI 
j^JlJ La Lftjso (jl . LuS^ (.3-^ SLjjsJI Tcjju (JS (J^ii- (^^laj^l ' ^ . ^ "■ iJulS 
(jiLiJj 'Lj-ij^ djLjii <iJi^ ?!^-'^3 id-ujjiaJI (j^ i I ritl i—sVl JjLjj (jl£La (_y^ a . ,,^i 

L^Jua si^-?" * *J ' '^ * Lt-^ (j-^ ' t nil (j-U^La 5^p^ «ULlU1 » IjJ 5jj?c_a ^>-^ M-"^ 

j^Jaj (_j^ 4 J I 'ij\pl .-»ljU-^ll ,_)iiAJ iJJjlS 1-4JJJ • "^'j^J^I LujLaj , 5"a \l ,^1 1 i 
f_^ jl (jLjjj^l joJAill (_y^^^jj>JI J .^«tl jLajjjl (_y3 jl <ijj|j_jj| SjjLujJI 
3 » i'ii'^1 j-uQj lIiIjLi Sk iJa^ (j-^^Ji^ (_,lr j_i i ntl (_yJI iJjIjL*.! Jjl (JL2I1JI 

^j ( n La 1054 (^Lc jj_a («LjJ^) J3-4-I 4 (_^_b ^^_j_Lj_x-£1j1 ^^_jS_LiJ1 jJj?ej_u 
LSjLt_u j^ fCJ f«^>o 4_4lt^ * (j^IUl) i^JJ^ r^^-^ «Lcj_4^?E_a ^^^ « L_fl_LxiaJ 1 /cj?e_(J1)) 
3JJ ' ^ , ^" ' rt (_^J . »i t fill (_^ ^>-^^' f^-?^ l5' (j-* LJlJLi, ^^^1 7r J ( ^ t ' i^a 

■^jir J "Aji^J ajLciuv J^j3 Cxjl£ i(_^j_La3l (_yjjjLll (—ijjjsjl (_y3 j<sJL«JI (J^^v 
(j^l i-2jjj (>=tJj x_a>UI (OJKilII I J-A Liiajl l^litl JUkLi 3j<lrill SijjiILi 
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d-iiajil (_y3 4j^jJej^ 4| I rill II Lli^o IjjiLc (j-«-« i(j^-JL>JI (j^jjj^l jl Jl>- I jojij 
J.>-i (ji jJljJJ . jJm£j (_gjL>JI (jj-ill 1— flj-aUla (_y^ jSj I iiS a 3J-L1 (jVI S^J^jJlil 

LfljLLi^ (J^l^l j_«ill ^1 A i I iiilu 4jLaj^ '-^J • '^-'^?^' f'^?-'-^ ^jj-*^ ^ ..^ull 

(jj^ SJlC JlJLJ (j^jSlill Jl>-3 IJlJ Ji^ (jlS "ij^ (((jUajJjJI j< 1 m" i iiO» j<U-oU 

IjUk (j^J "^J ^ • "■^' (—fljoij j-uS jojso uLSj jjfc (((jUajjjiJI)) joJJU-oJ . 'IjjS I iil"t 
r- J I ^ 1 1 I jui (jLS J 3 '"'i 3Ji^ij Sjjjilj 3jj.j>JLI (j\jl1u u^j^l (j-« J"^?-^^' 

V <:|_1SJj I ' Ji^ J-rt^ JJlC j-AJ («^?<-' 03t!-^ ''^ (.7^ CjljLjtAjl idJjji CjIjLlLo 
Jju 5JLA1I <-JJ J *>?-* ct^ •^-''^J •^ 0^3 • '— "iJi (j-* JL>-lj («^^ Lf>" (J'v i"i_t 
(Jj^ (j-a (_flj^ J I 179 ^ I ^ ^ "a J -^ I ... t;^^ i J . , „" . .. r. -1 -^'1 I 054 aLc jLjt^l 

(j-o (_fl-i^j 1 604 aLc (_y^ cdJi Jlaj j^I jLajiJij iTycho Brahe 4_uiljjjSLu 

(_y^ (<s-lis-cf J < 1 11" I II a jLjtAjl ' i'^ -> Ij joJ LkjjsJI ^jjjjj J 1 jSjJLa^a. (Jj^ 

tfjjk ^ilj-' LSj-ii (jj^j-jJtjj (j^jSU^I (_5-Sjj I— ijS I iihll pl^^Hi-l J_La Ljjjjjc^ 

iJl!lj.j>J,l (_y3 sLiJLujij Sjjj-aj (jVI i-j^l^ (aii^'ii I j< 1 11" I 111, I CjljLjcjijI (^^£1! 

(_y£LL3 (_^i (J_<kjG (jl 1 (j i's «i J Jijkljjli I (j -a- i"ij I (_ylll CjljLt^VI (j^j (j-aj 

i juLflJ-ii ' J ■^ J ' 1 3'"' "-7^ ct-^' '^-'-'-' 'cj-''^'^' Lij^ ^''^ U7^ IjjioLc (j-«-« 
: l^j"°i tL».j 1 1979 aLc ^ Nature SjJLLj^I 3Jj>J,I jJl^ (_y^ 'M^ (j-^>'i 
1 Jl>. JljJljIu jL^tAjl jjjtj_u 1 979 (^Lc jj-* ((j-^ji-*) J ' '^ *j 3 '"' (J-* (j-u_aL>ijl ^_^» 
cjljLajiJVI jU Ml" I III S'v jMi SJaLji^j LoLc. 3j(JuIj X-Rays 3_l1ujJI 3 » mi^LI 

(j-oj ' " ' I J U « -^ 1^1 I II ->■ jLjcfljVI IjLjk JJl>-j sUijjiLlII <yA\-usJil\ <ijSjJ,l (_y3 
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3_4J£.)) jj^ «49 (j)) /oJi-c'^l j-<-LurLLu.U LjLSj «_o ^3^ljiJi,l f^j-11 (_y3 (3j1»jJI 

.Au^jjus 4_uji i—iJi 180 f_j iiin I'lll LLoLlij jjx. JJiJJJ 3JLAII i-JjJ *>^?^ 4juu 

tfj^Lajj (j-ujjjLa (_! ,(_gjiSjj Nature Si^c^ jj^ ^ • "■^"' jjjlII ^ ■^"a ij-o'^l ij^ 

S-LLjijj «G| j J I .^11 Ijuk IjJlj^j (JJJJI 1 ■alj-i-'u-'c-J (_y^ ««L3jJ» J-^Jl-o (_y3 
-Ij_lLj^)) dUiaiiJI (_jI1j£j^ (ji-o ct^ A^J^' 4j^L«JI CjljLajLiVI ' '" '""^ j' j^ 
La jjl 5j_ikj_II c-iSjS (_,-Lc Jaj-j-^JJ ' 1 j '' Jj *-^ sLiJi (_y3 « I 2-lj_j_Li3» j « I I 

4_u^_iJaJl ^ M fill dil-La * '^ * juLjj Pulsar ^^ -^^ f^-*-'^ j^-LdL-u ^^-tls ^_a jla^jIj 

^ ^ t ri"( t ri 1,1 jl "^ -^ *l LjL^ )t_a ' '^ '"j '"' LaLc d ^ Mil j.s^-al ^1 ^_^i^ ^'j '^ * Jl 
(j'^iitjj.l JLil>-VI L^j£ LiJ i(JjljiJ SJlC jLI^VI (_y3 (jl jii-Lj 1 it J ./oii^'^l 
ajLjlJI j_a IjLA ^j-SLj La-ijj «^ t II t"il1 ^ li^ ' 1 1 ^ fj I'f^ \j^jn J \ ,^\\ ^\_i 

«Lj_LiDj_ill ^_^_A ((49 ^j)) ^_^ 4— Lajre-ul ^l^j_ujl pj.x^j_a SjUl (3^_3 *^^i5^ *^-'-*'J 
^ U ^ V I j» 1 11" I 111, 1 tLuiiii J^:>-J (j-o (jJJoLLo (j^a_t3 ".iJajaij'^l 
Lojii^ ((__>Ioj^lj SjjkjJIj JjLLa^) (_jl-»-l jJI (_j I no Mill AUajJI J Ji'^ " (jl 

(—^IjSLII jsJLA (3^j .^jLflSlll 4j£ Lxj (_xjS^ jjfc j.x.>. I L^^Lflx. ^ n o Mill ■> _■ ■ ^" 

■ UjA-» ^ j^.^l I I 1 j'a ■.^tAt~ I J. , ,." , ,.^ jl -^.^il I ^ -- I jl J^*^1 i,.^'" ' .'J'"' O^ 
CjV^ Aj. j? e— (J1 ^JLA ^1 L4-1J . ^j II Ml II jj_* ^>-^' (^-3—?^ L>* '^^-'i>^^ * Sl^Ju 

jjLa (_gjij_(JI jj^jJl (j_« '-4JjL>^'=-* jJljj (_yi^'^l ■ I'-'j « ' >^ 1 1 J 5jlj.j>JI cjLvjj 

J mH I (J no Mill (j-« J-jSI (a::*-!^ i(j n Mill J-X^ ^_yi J-JlS^ J Ir-^*^! (jj^ L&jLl^l 
(_yi (_5-jl-J (jT-^' ^-iJi-'-" (-^^LcLilJI (_yJI Jl ^".".Vl jjj^ i(j^ "( I nil ,j-« (j^^^ 

JK ,':.! jjU-| I aK i-.aj j'alj-M jia i|ji£Lij • ^Lj>^ fj'^ "^J S-ulill 3-U.j-I.I 

.j_L-t^JI jcjaJJI Ijui (J^^v SjjIjJI (-j^I^SLII (j-« lS' lt^ SLpJI jj^ 3-ajL2lLo 

(_y^ jLjc_fl_ll (JLi^> -»- j mi <ij| J^l (jlS^ (_y3 tjK I nil l_2jJJ (ji 'j-il-J Oj'^J' "J 
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t_^j-Sj-_« *3~^ ^J '"' ^ 3-*^ ^_^aJ?e-(Jl jL^tAj^il CjjJl:>J ^jj-i-uLj-u2\ JLl^juJi ^jl 
j_uSj jjj^i L»je-:>- (JlbsJ SJl>-Ij ^^^La^ ^dj-^ ^'j-" (jr'l C*^?-'^' ij^'-^ iJ-^^'^-yj 

(j-a LJL«Ji, ^^^1 03^ o' lt-*^?-'^' j"^?-^^' ij-^ (lA^j » p tx ^ V 1 j< iiriiiiU)) 
.^IJ^jsJI 3j^j^ (_7^ Sj-^o^l AoJjSLII 4jjLJI t_jL«jVl 

(_gJLll (<i::*-iJI SjLo -' 1-^ * " sLiiaAJI (_jJI i_iCjJkl "-1 '■-"' *»! j< I n" I II III) i_ajL2j 
CjLloJ "iJ^ iy ^;"^ I A^ji^Jlj (j-L>-j|jjLa^l (j-o "iiji^ '^!-<» -" ' '■^~ ct^'j ''-'^ '-^ 
(_j^LJIj ajjjIj^oJIj I JljJi:>JIj iQ^Sjl i ntlj nJ^^^SjlS (_^jj>-'i(l CjIjJlII jj^ *>:h^ 

4 Ml ^\ '{ a «LL<iJ>tJ ^ ^ '-^ '"■ jj-« «LilJ_a l^^ILa^ljS (j-u>ij Lfcj_Li5 ^*-^ ^j mo mi L^l I 

AjJU 4JL3 i(_jjj^^jjJI (OJa-LlI I Jbk (JiLo (JSjSiJ j-oj*-^! |3^L<w(JI ijji i^jSjX\ 
4jj!i 51^ ^_A ((^LLDj-tuJl /c_iJlj_u)) ^^S^j_a ^_^ ^_^j^^_lIJ1 /cj?e_u1j *^>^' «Lc^j_(.uJ 
f_^ Sj_o (jO^Lj LljJjJ jjjijj (j-''-4J'-* cr^ f*^?-^ lSJ"-^ S^LjtxilJI dJLlu 
*1_LjI f_^ 4JijLjfu Cjjljijl i_gJJI n_gjjJI (_, I iMULim I jl^^ i_jjiiajj 3_ulilJI 
' ^«."--»'Vl ^ I iM^-iLLm (ji>JI (jAiij La jiji ct^ 5i^jr Mill CjI oji ii->JI ijLl^VI 
^ , ,,^ Ul : . 1 1 J.i>J| ^^^ CjlJjijIlSjVI I " n j"j (_gj"i Ml 1,1 i_x£jS (_y3 J-J^i^ 'LLa 
(^J^ *JJ^ J's Ml t (Jj iJa-ia ^Jjjjlj Cju jiJ jj (j-ojj 4_Loj.Jv iJllLcljLjil jljjJI 

Lfcljj UJLa id-ujSJI Sjuil ojLjfc 3^j.j»-i jL>-i (j-«-ii3 (__)l3j3l LiijLaj I jlj . Liiajl 
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Ij Jj-iiA Lij^jij LLbijaj (^ jJI ' ,' y 'ill J-& I Juk . SjjJ i_p (_5-3 5Jl>-Ij 5j_o 5j_iijjj 
tfjuk Liijjj (_>ia^jj ilj (Pulsar) 5 ^ Ia", : 1 1 j 3jlj^^| ^jjjjIjJI CjljLi^U Luj^ 
3-ii (j-« J '^ ""I (J-SLiiitj c^jJI ' l'^ _■ ' ^" L4JL3 (JjjlLJI (Jilo SjiajLJI AjjaJJI 

(j>njl^jjj.aljJI uljLUajJjl Jjjd Juo'i^l Jj>Lill C^jlll (jl .SjjUJI CjLclLJI 
JUla-Li ,_;^jj (PSR 0329+ 54) _i eiljjj La L4I0 ^JU ^1 jjL-all oJLjfc 
i_4Sji I U "al -..J ^1 (2)SL<u i-^JJJ ' I J'^'^lj" I— x£lj^ 5 Jx. jl j-lLi^ i_jSj£ -^.^^-J 

(jSLxj LiJj jl ij^'^ t*^?^ Lj-'l "^3^ j3^ iS^^ t*^?-'^' ij>^ iS^ sLajJI (_yi^ 

jJlLa 7t_LiJ_U (33^ »l t rill JJlJJ lJi-P t tJ^tCl ijj-il^ i(3^^^ LIa^J ^_^ (_^-ia_LLflJ ^1 

.t-x^^SLII IJLA 

(ji Ld-tSLxj VI L^iLalj L4I0 SjjJL^ 3 .Ua '-^'^ c<^Lu.ai ^ J-SiUI jj^ ^ j"** 
i5Jj(j I ii_t 4_iji3j3l S^^^lII 3j-^ o' u^^ ^i^ (cdJ !i jj^ j^l *(.3-^ l5' (J*^ 

L^i^ iuuL^j^] S^^SLII j-i^ I j • "■-'"1 I _■ ^~ I jj'a SjJjtA 1*1^^1 j_i^ , Ual , ..J y'^ 
f_^ (JjjIJJI ojSLj Ji^ .(j-*j-iiJI (_y^ LxJj iL^ia jji-VI i-SjiaJI f_^ ^J-^ Lr^ 
d « U ^ 1 1 r-jjJtJ LaJiJi^ 4_caL>JI ja^jijjlij (j^ U i"i i a j>j_uil (j\^jL>- J^UI cdJj 
Aj «Lkl:>J 3^^l ^_^ jJI:>tJJ j_^j 2I jji^^l-* (J-* Cr^ J.-M-^ri-'^ ^ (*-^^^ (J-* O^* <^tl 

(_y^ i_jj^^l ^LciiAII (j-« C3-'_i>-ljT!-'^' t*^?-'^' SjLo (j-* Sji^i-Lo ^jlL^S <".U^ . ..i 

(_y^ jj.£jLo J "C ni\ ^ ..U«" . .. L^Ls I j" ^" 3_Libj'i/l S^^SUI jjJlj i^jJI oSjJI 
i_flSjj (ji (Jj^ ' <j^MI (j-« i-sWI cjLIo \-^j^ ^j-x^ SjIjjJI S-LiisjVI 5^^£L1I 
Sjj^Jil 5.U:;1I j:;-,,,." ^jl Jj^j 5.U:;tl ajj^d^^j^ Lu^^j^Ji-ljudJlS^VI 

d_L±j>JLS SjJLflJ JJlj-J (jl (j-SL<5-i LuSjS (j-isl-J (jlj «Lul3j2l ojSJ] j^j-Ji (_y3 

(J^LjlJLIj jj "»■ ,^ tl (J_J_i_u ^lLsLj-u^ 4.>.J^j.J^ (J-ajJj (jyli^>- ^LlSIIXI 4j^.-lajJ^ i nil 
/C.j?e_1jI 5jLa (j_a 5^^_l_lS ' * '-^ ^ (j) Jij>JI (j t n"^ (lh*J *C->^J Cjj>tJ (^^jGJLI 

l_P CT^ Sjl^JVJ^ ^J J * ' ^ 1 1 . U ^ 1 1 (jSLIj l(__)l3j'^l (_5i^ 3^J^>JLA JtJ^ L3-'JLH5t!-'^' 

(_yi «(_yjIJE3j Sji (J^ Sljj (_y3 (j-4^ (_yjj^^j-L!l f<s^»-iil "ijipm SjilLa (jlSLo 

3j_Ja^ J^(_^J .^1^1 ,j^,j.aij J^(_^J ^jj^(jr2j 'I^LitjUtJ^ J^ 

.3^^m tLuiojl aI^^HjvI I i U_t (_yjj^^jJI (c^^-lII .T-Lflj 

ij_43-l l^^Lo^ 7C_U-aJ (jU LijIJ l-<lS <ijLL>- ^ j 'J (_2jjj/ limp |"|S L<lJ>0 (jl 
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L«.j>o (j-SL!j . (_j_ij|jJij_LJ (<s^>o (_yJI (J^:»I<J (OJ (l-3jJ j_ijjj/) joJa^i Ij < I n" I ri a 
^_^_Lc i 1— IJI t fi a , ^ 1^ f^ V 1 ^ * t fTi t fill cll>.^^_4J ^Jj>^ ^J^-*-' cj-^-*-' ^^LJ't-uD J-^^ 

ii^XfiJty J^\ jS>-\ J l'^'^ ^J '•^"' ' * t^J ri t"lt1 «UIxl (-_3L«_xId1 <d t riO'^O ijjLU,! jJ_Uj_u 

"i-ljiLjv << ijSLa LlSLJlLal LiJi ^'-'j""^'lj . Jljjjii ' • ^"' (_jJI iCLu jLv 4j^:>o jl 

j_^^^^ ^J'-^i c3:i>^ O^ '-iS^S'^ «Lu!iL:*_j /cSL?tIiJl ^j-* L'Lt S -«VJ 'j' J^ i«U^jj?t_i_u 

jaJSjJI (_5i^ i-L!j1 I nil I'll I iij «(_yjli (_pj SjIjuJI (_y^ ' . ' J "^ '" 0*^J-^' ii— fljL^I 

.«Ul3jj ^J^ ijLiiJ i^gJJI i-LijIirill I'lli.ij (ij^r^ J^j r-l 

ci!jL>-j LiJjJ^ ij_uSLj L*!! J (j-* u^' '-^^^'^ '^^■^'^?^' o' _j^J •«?rl » (j-uL^I (.^^ 

iJjjlS d_uiL>JI (jl ^J • L^jj I 'J I ri 1 j-ajG ji^^IUIij (j-I '^3'->-*J ^^Lj^i^ (JlS i"il 
SJLJtj jJiSlj Vjls J .^ai j^^LlIIj CjuLJJIj CjUI^;L>JI CjjI£J ij_uSLj j-pl 

J J I iij (_ajjj, LaLx-i (_gj^l <ijjjL>JI (Ji>- (_y^ ct-^ o^-i oW^ y^-^ iSj^j 

«Lj_a^_jjl L(jLl>. ^^y^ i JLjSQJLj (Jjt.fl-1 La j1^^ Cr^ i/c-i2IL(.iLA ' '^^ ^^j^ r ^,'^\\ 

.SjjiljJI 
SJLis. (_y3 3_ijl3j^l u1iUjI£1!I (J-« 4_l».Jij^ 3x.jji:a^ jLH^VI (_y3 jii-LLl 

,«i_ijL5cj<JI J^Li (_y^ (j-ojJi)) 3 '^a (_y3 Sjjl^l .~»Nl A-^ll j^j-a (_gLi 

iwr* ^n if^i) jj-a » «j"''^* LajL^t^j ^ij mi^I tl)jj tj-^ «Lu!iL>JI ^^-^"^ * LaJLuLS 

(_gl_JuJlj .«lj.^l (_yi (j^jiSjIijjj jjj^^ju UsL^Jj^l i_jj<^><-i ^js>- i—ii-l (jLs 

jjjjJLs : sl^^l (_ji ^ ^l« " 4jij^ cjLcLfl^ Js i"ij ijj>-l (JjL<-o i_gl jl iT-jjLjiil 

.jjl£La (J^ fjjs (_gLiJI CjI^ j_JiijJjj .5_uiL>JI (_jlr i-;jiilj (Jjl I rill ^^U . ..II 
LaJiJi^j .l_^LJaJI jj^ jJa^ j'--> j^ (cr- I » ja^j-ll (_^^ O^' L>^J-^' HJ-^' '-'^' ^'j 

«?■ 4)) jl «r" 3)) j_yJI ((r-l » (j^ ijjlim jjj I II (_7i^ (2)SLl!j i^Liia 4_uiL>JI djj-i 

' j-^ (jjJI /r'-'^'':^ '■^' '-^-y>^'^ Lt-*^^ • 'IJ^^-* (_r^ Ij I II a jtjj^ (jLjul (_p (jLs 
«LuiL>JI d-LpLa j_uG (JLa^ (j-* u^l^Jij^l Jljljj i_gJj . aj . ^" (_y3j . I Jl>- j_uS 

1^ 3 ^ I U : 1 1 tjjiaJI 3^jj». (jl -(.jj^l 3-uiL». (»i\)i (_yJj (__>-3j-5JI ^jj tjl ijj^ 

^_^_Lc L_lJjJl^ JjJl^^ ^j (<•>) LaLx-1 ^g-lSHjola ' 1^^ ^_^ t-djj^tjj ^_^jLc 7-L»_i-ia_a 
\-^j->^ (j-^ ' "'^"'"'J ^ J'^ i"i tj iiJlllj^ » '^' d_uiiL>JI jlj^ Lajj^ (L^jJJj 
3^j.j>JI (JIaJ ((r- lOOOi) 3JLILJI 4jj jL>JI (_y3 (.j^i^J « ?■ j li i ^ » iLj S-ujLv (_y3 
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3jL^ Ct^J • ^JJ J i^"'.' -^ ,':. j"," jj^ ,^ll (_jljt3 ((r- (_iJi 100)) SJDLJI 4_uiL>JI 

i(Chechire) j_jLii_uij Si^a *LlILj,Li «LLlII jllS (_yk: f-^^J^ Jiaj V ' alUll 

^_^_jjl ^j .>* 11 £Laj_5e_3 .* )>-^l *(_7-*^ CjjL-^eJ ((r* jLiLa)) ^j-* «LujL>Jl * >>^i-^ 

(j-C d_«^l_(JI CjLcjI I ri" II (_5-^ .tLbejVu IJjj ^ ^j^", , ,.^ tjVI (_j^i^»- i-^l^i^ 
(j^ ^^iiS I d_ujL>JI Ljyj Ijlj .^Lu <ijlj sjjiaJI (_j^i>- Sj^l 4ijLiJI <ijjjL>JI 
jlSjii^j . LLa 3jj_S^ (j5-^ O^j'^' .J^*-* ' ^^■•-^^ (_yJI '.'"'' "I '„' .^J '-•^^^ (jLs i-dJj 

(_gji^ ct^' 3jiL>JI L^j_uiiAj i5j-<-u (_3-2-j3 Vj <ijjj£L!l ^1 ."ij .""t cLLia ^■^~->" 

V I.J I ri I J-J^ij>J J-*J • -ij-'-"' Lj_ij (jLSj,l IjLA (_yCjLjlJ . L^la J^ (jl . r ^ ,>.tl 

Cosmic) 3_lJj.SL!I j_jL<ii_i_ifa3 ■ t^^ 1-^ '°i (j_a Lc^ 4_i Jaj^ej LxJ SjJiHI 43VLj^ 

,5jl Xtl cU3 Lxj t>3j-u^ 3jjiL>Jlj 4^l!iSLll ■' •_ ' ^" LaAJl^j (Chechire Cats 
V <iJ3 jjjjii Lj_Sj uy-t-uj Ji^j .(jjSJI (j^ ^'"''''13 ^ j" '_' j)jjj/'iil ' _ .^"11 (jLs 

i l^^.j:e_IL?t_a r'J '^ 'I ^j S ) *-^^^^J^^ i«u:>.1^ ^_^ La) 4_La t )j^ ^ji jt-tLalLtuJ ^j-uo 

jj.tj'al < . ^"11 jjls Ijl j^^iL>-j -^Ij Js i"i t SsLciiA sLuial (J3^ (jl (3^L<i-i3 
(jjjJl>- (3^ («-l i^lj cti'-^W^' "-'-^3^ (jjjLtujvi/l (jSLxj r-jLiJI (j-« c^-O-* j-i^ 

<ijLj>.j (JJJ 'lii-lj (_jJI (j^jjjajjtA LujiAjI Joo Jiia AjjaJjl (j^j L(j^L>.j (_y3 
BjLJLI (j-S^J .)«_j-3jj (JjjJa 'I'-' J -^ Js i"it JJiJilu LLa (JS p m-v jjLs jiSjii^j 

• SJLvjJI BjJt, JUj SjiAjiuiII SLsiill JU. (_y3 
(J .1 I'll II (j_« (_yLi-ljJI -' ■ " ^ II (_yi 4jjIjj>JI 4jj|jjJI . ~»M ^ I A",tl ja^jG 

.(_yjjl£LII (_yjjL>JI jLl^VI cjjJl>. (j^ i I nil cjIjLlLI, (J^Jjj 4j^jL>JI L^LiJo 
(j-a <Jiijj.j>o (_y^l cj LJj^)Jl£LI^ I ■ l'^ « ■ "-^ (jLa itLUa^l aI^^'^I ^^->j L<ia£j 
jjLa <i_Ljj^j_i_(JI A^jaJJI (_yJI 4 J I .lilLij ./oja_Lll LdjjiLu (_5i^ JiaLaj Liljj 

JjLJ (_5-S-J (<uJ^ (*^?^ CT^l "=1.1 ' II ilLj Lai ,«LujL>JI jalajej Cjuj^^jjJI ■ U « . '^ 
Ij^lC I U a I -» ^ 4.fljjj(JI CjUaLJoill (j-« Li^J-i^J ((joia^^l j» i n" i nil)) CjljLa^l 
I j '"^ 1 ' S^JIJJLA Lfi^ LS' '^J^ ^^ iCjIj^ » '^1 (J no I'iill SJH^ (_,lr JJ>i 3Jj^ 
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(_aj_t^ i^j ,10 I'lll ciins (_5i^ 5j-o ^jJv' '~"'" '^^^'^^ •■^•^j-' lS'-^' f*^?-^' \j^ ^ '"' ■»_' 
4 1 1 ril I rill (_y^ tjjiiill (_j3li (jji j.a^ (34>-y o' t*^?-'^' \sjti i-i^jij ^j «7r I0» 

(J_j_iSiILlo (j^:*- (_g_)_uSLiVI (_jSiiiII jji tijjjjjl i_jj.SjJu j.^ (j-o (Jjl tjlj 

L^LkLtjj (jjjLlII lIxLls. SjIjJLII (j-o 3->-j-5 (_,lr oja Sj'Ciill (jSllj . 1 783 aLc (_y3 

(_y^ »l.aj I II II ' ' J ^'11 AS^J (.3-^ ^i-«-3 (J_lIjJI Jl>-j {<u .l-Uj^ Cj^j ct-*^^ 

c^l^ I jl La jji u^^ '(jjJ^Wj X-Rays ajninll SjLJi'i/l «ljl /<ijj^ cK>j'^' 

V jjl^ iS^^jj-aill Jl^'i^l uljli Sjjjj^I CjU-jII jui jitaj 3j<lrill j^Lua.'l^l 
Jlj-3j_o (JjI (jLSj .(Jl-C (jLSLa (j_« «L«_<I/3l ojLjk c_lj S I II I" aJlJ-"i i iiJ (ji Jj 

J^jv jIjla (_yJI (Jilaij i<_jLax.iU j_l1o (_yJjJ 'M^ (*t!^' •^ 3 J "m I III! 3 < Mi^L! 

iJa_Lj>J,l ^J^ 3 J 11 U jl iJ^iJal 3 ,^ : ^ ^j^ SjcaHil vIjLjV^I (Jj^ (j-* ,_)l3j'^l 
4 Is (_^-Aj i((j)j^_Ajt)) ^a_i_uLj (-_3j_cj i l-jJLp ^^j^LJu JJ-* ^^^>-^ lt^ t^^^J^-t^jl 
djjIi^U LSJlIo Ijjij-iiA jijjjiji (—fljiilol 1971 aLc (_5-3j .3j^j>JI (_5-ij>3 4_lL>-Ijjj/ 

(JjuLXJ »_Li_aILa jJS i"i 1 (^^^ia^jj ((4_«j:e_Jl jjjj^_ut_u_u » /^^^^ <ijS^ /^ «Lj_LuaiJl 
(JjjjJJLljj) » (_j I II (_gJLjl jjij-aj,l Ijui (jj^ o' '^ "^J .<1jjL1JI (_y3 5j^ (_flJi 

jj^ Cj La^ U U ^jLb iSt-Li-Sim (_^)ia_La^l t tjj_u ^jl^ L<i^_«J . 1 Jl>. I^j-lLi-o (( I -(j-uSI 

^_^I^ ^J':i>^ «Lc^j_(aij (I I -jj_uSI jjjj j-uLu-u » j2>^ j * ' ^" ^1 (2A-4-1 21 d"! ,>. rtj ( t^Ljtj 

i^SUj V 1(_^LlILij .3_lJL1!I (_yi^^^ij^ (JiJl 300 3_iJLJI sj-iiaJI 3^j^ 
-(3jJIj 1 000 / 1 ) J^ (3jJIj /^ 300000) (>o j^l oj^ o' I "ij-^' (j^jUjml 

ljjLj-a_o (JSLiiiJJ LjSLj_5^ j<sjaj>JI (_y3 J-iLu «(_yjiu .pi I iilVI (^ jUajlj'C 300 

(j^j iiij^LiJI Ijl>- S^^^laJI cjLal i nil (j-« "^-i^j^ "^VS' " 'i->-^i <-il .^^ ^j (Jjji^ 
jL>JI ijijj^\ j-j-lSUI J>L«_«JI (UJtill JjUj i^gJJI *U^I (_y^ cLuiiiJ (jKil 

5Jj^ I j IjuLj ji I n'»\j r. tU (ji I J j}^ ^ Lt^J-^' sj-iiaJI (_y3 ^ • "■-'"' ' ^ •'^■'^j i_g JJI 

(_jj.j>-l 5j-oj oLsoVI I jui (_jJI Sj.^ 4_uiL>JLi ojuiij (_yjj-o j^ 4_(SL!j i5j_lj£ 
(J no Mill 3il<S (_,lr CjIj.^ J Mir (3^ljJi,l I jufc 3llK JiJ>ij (j^mi oLsoVI (_yJI 
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(_gj_«J,l (j-oj i4 J i J I ri tl ^JLjial jjuu^ji j_u£j| ^3^L«J(JI tJjSLj (jl (JjilbeJ Vj 

«Ljjj y I J t ^_^j-« ^>-:^^ I t fi"^ Cj^J « ^ j m t fill gl ^ Mi*^! ^j-uo «LiaL_u^ j ' .^11 

j2)SLx-J 21 t '^^^_^ (*-^^-^ jL(ai-« («^:*->- ^_^| JM-'-*^ t(j MO tlill tjjj i—SiJLxisl ^j '"-^ 

jj^ «LuIIjU «Lj_LuaiJl ^ ^ ("1*21 tJ^JsJ tji (J_<4ll:>J.1 tj-«J » Jjj-oi * (^ L^J-*-" 03^ 0' 

(jjjULllj « I -(JjoI (JJJJJJLJJJ/)) (J^^v (J-^-I-O-'^lU jLJlIIj jULlI (__yOJ^ (_y3 ljJlSIl>-VI 
LttDJ ' "" ^' "lU i_Jj^'jl A^Jtlllj .(3^IjJLI J J jN 1 1 ^5^_4J<JI (j^ ^Li-al l«l->- 

(jV Liajl a.=tJij-o ((X -2 ^j_Li^j_L^»j (SS 433) J (Gx 339 -4) j ((861V 
jLajiJi LjLSj jji ((Cassiopie A A Lujj ( uKa (jLa l*!! ji^j . tl jjjj< W->^ Ui^ 

ljL»-i jjLa di!i x_o .ij\j^la\\ ijja j-Jlj^ JJx. J-»-JJ (jl^ LaJLi^ ij Mir xjLJI 
i(_,'C I ii'^jK i"i .fjju . I i_JjJ 1 J I ii->- (jJI jjl Jl>-J ^JJ •jL:*-ii"^l (j^ j-^ (*-' ("M-'^ 

(j-O (JiaHll (JjLj/J fjjt ^uiiii!l (_y^ (JllLlj'C 1 nl'lllj -''■-"' »! j< 1 n" 1 rill tjlj-J-i 

i_^jlII (JjJjJI j! jjVI ij^3 (jl (^SUj (_yill i^jLlLjII ^ S^Luil slj^'i/l ajjk 

sLbeJU j'^'^i (ji (_yjfc ^IjijjjJI (_jj.2iill (^43 (_y3 SjLg.1 I iiU (^SljJaJI ^^Js>■\ 

aj |"|"„' 7cia.uJI (jl ^Jl^ ^Jt!-*-'-^ A]uS I Jj^'' I 'U^ , ,.i \'^[^ . ilsLmi (j^ c.j',,^\\ 

(jj-SLj ij^\ "1 Ml 1 a «Lj (JJJJ i_gJJI jj I iiii'itl IJLA (_y3j .(J no Mill J_J3- (—i^ljSLII 
li «Liia^ Lfj-" I— i-Il-J-* (j5-^J .sLua-flJI /T J I II t (_y3 ojjIij (j-C SjLi^ <LujL>JI 
(jj^ (_y^ (J 7m » 1 I—Lil Ijjj '^"j LLIu W-^"-* IJlJU (JSLiIjJ 4Jl»SLi LsjjiJLo (j:JjLtJ 
V )«-jlj (^^La JlJlj (_^I La 5jl_o dJaLijijj I j I -re_a ijjjii J^j i jbuVI (jJ^O 

(jiijbjl t5 J I -»J,I SJjSJI (0^51^ -^'a3' '-*^ .j-<iLu5 JSLij 4SjjJ (jl »_;l-^" ■•■"■ 
-^ .^^11 (_aLflllJI jl ojJuj ji jjuso 5jl». (_yJLl!Li(Ji!jlyjlj 4ji:>J,l 4jjiL>JI Sjui 

.jjlS L^ (J-^ Ct-*^' j-a:>JI (j-a LcjJ Jljjji3l (_i.2llll (jjSLj 4jj mi" 11 Ijtjfc (_y^J 
(_jj| ir-jLiJI (j_o i^^ I J Mi->- ir-ri-r'u n dJbl j4_ji <-,U^, ,. ^ (JljJLaj liLoi 
1 ^-j-a-jJ J J J 1 1 J d—LSLolSjJil liJjLcLji (_p (j'il >Uj^ . ..It cLuL^ V 'Lj-i-aj ^^'^ 
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jj.j>jlj J_l,l JJ-* ^^^^^-'-^ lJ' *-* tj'^ '"■ ^ CjjLLaIIj_ul 1 jlj ^^ * J ' 1-^ (JSLioiJ ^j_uajj L_3^j_u 

jjjJI 1 3"'""^j (_7^l (—jj-SiJI ^LlLs 4jjiuj (_jjJI *L»iiflJI (_y^ 4jjjjlII <_!j.2ill aJJti 
LlL^j^ij ^j^l ^jLajJl CjLLjSLa jjJj (^3-23 ^1 »1 jtj i nil » «j ^ * ' ' ^^^L^-i tJ-Aj 

jji jJjAJLI (j^l^ Lt^' ''LjJLj^ I II W i_JJi_o LJ (JV:^ ^'^ «Lui ^jj ' ^ ' ^j 

■ ' I j -^ J TcjiJj (_ylll (J no Mill 'ij\j^c^ jS^ .(_3-<J-c'iil (_j_L«J,iJ i(jjSjl sLbi (j^5e-i 
.SjjiLj^ (J no I'ltu (JjJLaHJI jjaiej Liaji^^SLaj i/oJj^l (_y3Li-3 ^ ■-'_;'--■ ajj (_y3 
(j-o Lb^Hal lil J < i"i i I II I jLtiS i^p^^LiS (j^jla I 50 Jju (j-« L^3^ *— ^J-'-' '-'^! 
(J no Mill tjl SSjJjJJI Lkjlj t-iia LaJeIsI lil jl Luli i^i'r^W (_yim I j^l — 
L^J^ (jlj I(_)l3j3l I " . . . ^ -^ i Ct-'J' LT^ • ^Jj-'V '-'^ TT I illj I I i -1 « U" J I Lci^jj 
(J n Ml II (3jt>-^ LttH'^ j j al ,^«tl . L^jJiJ (ji 4j^ mi j 1 1 4-1-11 J 1 1 1 (3^-X-l 2 

' ''J ' ^J *"' 5j^*-lj '^!^ (j-« «i-iilJJll '"''JJ '^'11 ^^* ' (_jIL>-j .^j-ill CjIjj^Lj 

(-dJ j (j-SLj (oJj I (J n Ml II (JJJlj_«J UjI Jl^I (jlS Ji^J . sjjJaJI ^Je-l ?r J I n"l 

lilli jjLjijI (_yJI "^ J I nilu (Jilx-l CjjIS j»^:5=_LII L^Jl-OJ (J no Mill tj'^ ifft^^ I ^ >| -«- 

. IjjIjT- j" ijjlr (jyij-y (.7^1 Sijl^JI Sjill J .^«ll 
jLu^l uljli 3jJ>«-II Cjl_ijl£LlLi ^Lliia SflMi'i'vaj-Lg. Sjla 5j.j>J,l tjl^ Ij-^i-fj 
(JjiflJI (jl^ . L^lSL-o ^'-" i; I "nii'llj (_yJjl c-M U". , ,.l . LLo^ ji^ Ij^j ■5-Lo--a-"JI 
JUljI (j_« (jT-*^^ Mj-^' t*^ UjL>^^' "-*' • '-4^J-»-' (jT^' CjLcjISJI "^ J Mij ja^la 

5.LiUuJI 4j^1mi<"imiVI Lu^U-j (j!j . LoLsLiS^li-ul 3j|jLj(_y^ Jljj V LlSLIj 
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3jijj£LII 4-La--^'JI JljSLl«JI (_7^J i4jJ5L>.U,l (^^jjlII (_y3 (»>^ ij^^ J3^ "-r^'j^ 
Ljjjjc^ j3j>-^ Ij-ka-LO aJL2j (ji (3^1«-i (sJljJiJI oJui (jl .3JLAII "-JjJiJ «LLajj>J,l 
'^i^>^ jLlLo 400 (j_o lJlJLjj ^uLb lJj|jJL>- 'Lx£ JJ-j3 ii_jjlSJI x_aLtjiJ -'^'^ 

j»5:j=JJIj Super Novae /ali^^l tijljti.rnnUj i(Novae) Cj1j< .n" inllj iS-u^j^ 

.jjjSUIj sLpJI ij\j 3 ^j -I'll 4^^L«JI 



199 



MM^\ 4iU 8 



I 



i-ijy-juj CjJl^^ 4_lj_u jLiLa ^jJv '"'^ J' Sj-ili^ L-r^ 

TheBig-^^^u£LII jUtiijVlB^cjjL^I lillj^jl^j .La 

Wjt CjJL^ liU, La! . LlJj^ 4-1 IjiJ i^gJJI ((Bang 

«u! La!j . Ljj-ptj JJL! /oJi^l jjfc lillJLa jUtiJVI 
(j-o pj-J (_y-3 j-3- Jlj(_iI (_^I 3-jJLc. S^liiSLi (j\l'^yji 

(jl^4ilLLllj SjUI j^j.*3- o'(jr^ ^^O^f^i •''V^ 

y f ("la (JjLLA (3^ f^J * ^ ^-^-^ VJ^ '"^ L^jt:^^ (_P^>»-1 CltjlS 

' '' '^ ■ (jl (J-LiiiA j^'il 'iJlj .ilo^ (—iSjIb joJ IjJlX-i 

La I « U a i_ajjLJ ,jl3 jLjjLaHJLjj .r-jL>JI jj^ ^ jj^j 

•_a «L^l^^ILa cU_iitj_a <djS 1 ("1 > 1^ j '-^ "^ ( "-^Jj i(J:>-l JJl 
(JjLalLo JS i"i I jJu<uJ (_5-'kj isLiiajiil (jJjjalUI /tj. nill 
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"ijjjSLII jLlII 5^ p-l < i"il Lol .A^j-ujj ujijj (ji LiUj Loj i4jLA uJJlX-1 oj^' 
LoLc. 3 < Mil (j-o i(_ijiiJI jj^ ijjjjtljj (jj^l ^L«J jjVI <iJ!Lo jiJJLi^ (jl5 lS'-*-" 

(_y^ 7"j-^' o"J^ o'^'' J-^J ,^-> . ,.a: Jl ij^ ,j ,:^ll"a 3j M , nil 3 ti':.'^! ^1 

tfjufc LjI-Sj .3_j^jIjJI ^J-^L-i-iLs «lj-*:>iJI iJJj>o 3< Mi'^l (_jj| fj^jX\ (—ajIaJI 

»1 qi.itl slj^l (j-o tljjjll 3jJjSL!l 3jii>JI f-l-«-<il (_ya 3Jl<ill,l 3jjLlII S^^I 
(JjIj! (_5-3j .3_j^jIjJI tijLij'C I II I'll aIsiLljj^ LJLv ' ^ ■'' "'^j o' u^-^'-' '^^ 

r- 1 '>>.^tl ^ J , (I t ^La jj-«3-II JJ>^ /*-*J .(3-11-^ ^JS Ml t ^Lcia-a ^Lxiiiljl tjlS ^j£j1 
(_^jJll ^jjiaJl (_y^ 5j^ ijj^ ^ I ,'^^\\ Ttjj^lj pit Mi*^! JjJJ I JJiJijJI u^ J o" I 111 

. A^jJl 4jlr jjk La jlj^ (_,lr Lxili^ n_^jL«JI 
d-tu-uj ^jj '^ ' 4ji!JJi,l (_jjjj^l SjLoj pit MiVu Liljjta ^^^>J-1I Qi^' O'^ 

3j^ (_y^ "^ Ji iiLmal CjI OJ im-*J1 (j-« ^ "^ i"i"t (^JJ^I ^Jjl jllj (j^^jljjio^l (j^ 

JLa-j lil i«Gj|j (3^L<5J i_g jJI (J-jiill i^J-<-u '^JJ (1)^ ('^J . 4.fl-uSLII 4_lIj31 jLcJI 
<lljLaJLa j_i^ Sj-LiL^ ^Lufulj 4ljH 3jjLc, <_!^a;v jjijj iJliljLi joj ■ ^^J^ ds>-] 
jj_a '"<l iUj" ' '■ '■^j ^cj?ej>ij1 4_1jLa cLjjLc, ^3^ tj-« ^ j'T J I II ) Cj\-^jju liJSLUjJJ 
L^_La Jlj>-1j j_p O^J j1^ o" ( iiU r*,^ ' ^"j ^i_La_u ^i^JJ^ 5j_!ljLj_a 4_<iie_xlD ^Lulul 
d_Ls_S_l jl_j_La 4ia (_yi^ (_gjlljej (jl i—SLLsil 3jL^ (_y3 i °" i j 1 J V (jjj^p.io (jl^o;*- 

.ji^jJI LkljJ (_y:L!l o>SLII (_y^ 3^jijj(Ji,l (_ylJI j-i^l cJSLij diljaj .3j(^V 
1 j J 1 • " ' (_5-lII (_j^^ aJJt ^^Js>■\ (j-« 'LtjLcis 3jijlj i_^ (j*^ ' " ' I '" "■^'' (j^Js-iJ 

.Olj^l 

jjjSLil u^ S^m ^«-jjj3 Ttjj^l i«j_LjSL!l jLajjjVl)) (j-« «i_uj< jLiio^j^tj J-tjj 
L^jJI L^JLj-iiLv cxjJl1>.1j .^js>.^\ ^La^\ (j-0 LJji^i jjl^ 3J:;SLI1 ojut ^ 

(JjLillJI (»J^ (j-o ' Ji^ lJt!-^ J'^ .Cj1j.j>J,1 (j-« J^i-i^ Ctje-Li-o I (jl ijjjj jsJj 

.(3^V cj^j (_y3 a^[X\ (j-o 3jj<jJilo cjLfljS^j (JjSUujJ i_aK (_yJj'^l 

d_iJj3l CjIj.j>J,I (j'jj-^ 'Lt-LM CjjIjijI i(_j_jjl.j>JI jLl^VI jlj o"ii III )«-aj 
jIJlIoI (_,lr LLaixiilo I j ■ ^ « ' ^ t. "j .(_gj|jj| (oi-jJl (_,lr 3Jk3L>J,l i _ . j i n i 

.3_j_^jJkl SJljUJI 5j_2JI )«_o 3JjljlLo <ijjjL>Jl (3^ (oJ '-^^^>- o'jj'^' j^^'^-* 
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t^jVl obj-jJ' j' .-lt.,.bVl a^jjUJI c2j1 j ^ji-Vl ajjVl Olj^l La! 
(j^ I IjjK (jj^' *'-^J' Ct^ '^'■^ i_JLiILj d<.<-'Li-a L^l jj L*^ SJjLxja CjIjjjc^ 
5Ual ...tl i>l ,,r-v'!^l ^l'' j;^-^"'^"'' sLjjJjilLfl.-iKtJjSLII ^JS: L^jli (_yji SjjIjJI 

Ll^I ^jliSJJUJ \j->- jJuUS^l A^jjLlI Llul^ SLjilill "CuJlJsJI CjIj.J>J,I j_y^_3 

CjIJlJJ 1 1 JL». 3jJLc. L^Ii-l J (_y^ 5jlj.j>JI <JliL».jJ Ct-x-ijusij (_yjiL>JI jbj'N ^ 
Cjjjiajj .(_jjj3l A^ja-JI (jlj-J-1 Cjj»" I III dJJjiJj 4jjIjj>- Sjjjj vIj^LcLflj I jja 
L^Lu-ub^J-p (_y3 i_2j.jjij (_5-<k3 S^j-cuJ (OJajsJI SiSL^I dJi-LJI d-LinJI Ajjtill 
(Lsjj j_ijjj/) <ijjiJ>o iJlibLa-fl-iLi L«j^jj/ L^Ll>- «Lj4lo i(j\s>-^jju^\ Jj^J (j-a 
HJjJj.£LIIj ' ^ J J I j 1 1 (j_a l—iJJJkl (_gjlj.j>JI (_gj|j_(JI jLajJI SjL_LJ(_aj 3^lj_j 

(j-o ^^j^jI Aj^aJJI (j^j j^jvjj,! jUlII (_jJI i(J^3l jj^LtaJb nj-i^ I iiSj^b 

^^ tx ^ V I CjIj^ III" I II U obLa-iijI dt--yrLib •(^3^?-'^' (j-* "iia-V (JLl>.1 JS i"i" (J^I 
l_^ d—LJOILa <iL>-l Jdo 3^jLi-3 CjLvj^ S^^SjJ,! 5j_ljSjI A^jjcjil (l-3j-i jJjj-o) 

(J_Ljv jlJjj ^^cj-ujji^ cjIj.j>J,I (j^j (jj^Ll!l .U , ,.jtl d u j~ I , '^ ijjL>iil jLiJI 

I - < I A I < " 1 1 (_yll>- jaitxiaj (_7^ SjjL^ILiI <ijjjL>JI Sj^j .clilj^sJ,! JUsLl^ (j^ 
CjLaSI^ (j^ '"• 1 j ' "i jsii^al j» I ii" I iiU 5j3jLu3 (jj^ "^JJ -S-ii-ftll ijujuu^\ 
r-jJiILa (JSjIi (_5i^ diljj fjj^Jl jjU'tl 4 <i-»-|a jjl . CjLjj" mil (_p (_y^ SjUI 
nJlllj.j>J,l JljSLiC /oJdj-uSLII jLajijVI)),2>^ f*^?^ 1_5JJI jUJI (j-o SjUI (_flilSi(_y3 

J jl-^j SLpJI I " 'J j I--' I a I U 1 1 ^jL^J ct^J ii_j^ljSL!lj A^itilb l-^'^ ^'j-^^^b 
(j^ 3Jjij_uiJ,l SjljIjJI 3_lL4j«JI ^ JjlSlI /a^a ,^^ j-^LUI JsIjJI 3>L>J,' 

^j-x-ja i3 J <i itl (_g!i j_L^ I j I >■ « I .(jVI (jj-SUI CjIj.j>J,I Jl-l^LLc ^Loj 
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(J_«.j>o (_5-J-II tiJLLj Lai Cj I j-jsj, I . "ilj .':. J- » ''■^ ' (j-« <liJJ^ ^Ijl*^ cliLcj^iJa^ 
^j^^SIu ^jj>-] CjLC^jis^ ,((31 -(*»J ((«LjLlU1 ( )jJ» -1 ^jLb^^jjijj i^LLujj_L>. L<;_Aj 

<i_LJ jLsJI I j '.^-.'-s- I (_ylll (Jl! I J^JsJ, I l—SVl (j-« <iji!J-0 (<SJaj>JI 3ijLi (_jL<ji| (j-« 

dilj I'lir (_,lr (_gjlbej (Virgo) *lj JlaJI 'j^'"* (jl (_yJI La j_<iij^ 3-<uj SJ^LlI,! 

r'J^-^-i jLjJ-a 4_La Lx-ij 4_i^ Cj1^j.j>iJ,1 ^j-* 03^ Lr^ (1>^^-*-*^ "-bt 7t_:*-^^l (j-«J 

5ji,i>!Li anl~iT-a LjIjj JLJ-tj (_ylll 4jjL»JI S-UjjJUJI CjIj.j>J,I (jJU^a '.SOa-lj 
(j^j i4_uj3-L>JI fj jVI ^jj LLI JjLHI <t>.^l u^) (jj^j^l jiajJI tiai. ^^1 

jLjJLIIj jL-i-II (j-o j-^ '-*>^j-* J-^ J-*-" ct^' ^ u u -^ 1 1 (ji)|j.j>m (jJLufcj 
cjIj.j>JLI (JJLl&j iS_LiL211,l i-aljJa'!^! ^ S-uj^J^' Pj^'^' "^J^J f>?^'j 

(jLio (_flJi) (j^jJj^ (j-* ^>-^' (_,lr ^jijLsJIj 3 -i-> '^11 4^^L«j(JI 3_i-a-l_ilit'^l 

S_o3_2JI 3 J -a- Ij 1 it'^l uIjIj-jsJ,! ,j_o I Jl^ J-i-^ -^'J-^ (JJLLAj . L^ CjJ^sjI 
i_y^ 1 ("ill (j-o (j^J^Lo sUixiaj (_5i^ L^-"-* (_p lSJ-'^'^ Ct^' '^h'j-^?^' ((Cjuu jJlj)) 
■i^^J (jJI J J ("i"t (_7J-!I «L<ia^l-iJI 5 JLiJI jaljL*.^! (j-0 pJ-ijJI SjLjJuiu Sx.jjija^j 
(JS jjjj (Jliljja^ (JJLlAj iajJjSi^ LLa:>- 1 jj°i CjJl>- CjIj.j>J,I joJLc (_y^ (2)^LaI 
4 J i T i a L^lj.>- (J_«.j>o .i_!j_2JI ajuhi (j^ (JliLsLji^ (.3-^ jj>-VI (J^;»- L^la 
(_yj| jLiiJIj jUJI (_gjLa^ jlSJoj (jLp.'^l ^^« ' (_ySj I j"l ^"alj ^ 3_uiL». j_uLli 
. (Jl! I j.j>J, I (j^j \j I ri-v (JSjiuIlI <ijjjL>JI j-uQj r-jL>JI 

^^Sjj iTciiolj i^jjS ^_j_(_uJLlA (jSLtoij jll^LuuI ^^* * ^_^ (Ji)lj.j>J.I ^ i-^" '" 

I ^ ^ ' '^ J Uj . .."^ i4_L»i_LLfcl Cjlj-?E_a jj_* <t ( (ij \j ^jj ' ^ * «LilJ_a Cj1^j.j>J.1 ^JLA 
(Jlilj-ja^ JijSLi^ (JJLL&j .(Jliljjc^ 5J^I jjUju 4^^ or 3j-a-l_ilitl Sjja^ LilLc. 

<ijjj^JL>JI cjIjj>J,I (j-« ijj ( rit j^l I jjl^ -' ' ^" Liiijjiij jiisi <ijj<jaji (jiili (_jjj>-i 
(_gji^^sJI jj-SJjlII (JSjIi j>jjij (jiilj^sJ,! (j^j (jiiLojLi-aiLlI (jLs Loj.«^j .SjLiJIj 

j2j_o I aM U il 5 jLjij 4_uj_)JL>- Cjljja^ tj-iij (_y^ I ' '^J -" j ' ""' LxJjj ((Jj^al 
CjIJl^^Li LLLlIj 3 ,^a olj.j>J,l Sjj^j JSLAI (jl . 4-La-ljli»'b/l C:jLc:3.4J>J,I 
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ii_j_«_aj <_JjLj>0 ^Ij^Ll 4-g.J I ri II 4_lIL«JI jH^J^tj^ I 5j.^;v| J^IaJ TT I rij 

5jo.Ij J^ Jiuj (_ylll iLl^iII i_aVT cIjIj i':ir jl i-sW 4j^Uj>JI 45j^I ^^i^ 

qJsju (_5-3j . L^J^ (_£_)j>-'2l JaLSjJI 4_u jLv ^^G Cjs^ i-4J-« i_p ;"-2jJ Lxjso L4I0 

.-, ^ U , ,." ji^ 03^ *>?-* lt^ L^li "'^^ ^tHJ>^^' Pj-^^' p I^" '"■ cjVL>JI 

<ijj jl jJL>J I pljjdl /tjjj (jl uLl>-| (2>SL4JJ -u^j^Xh Cj-X-ajLis] J I j 1*^ •" '"' (_JjJ 
cIiIjI—lLo (j-* I « _■ 1^ I 1 j ' " (J^ (jjSIu (j^j.j>J, i_jj^^l (_yjjLjtlII sLaill (2>^ 
tf JLA J J ^ t " « "1 t"i a ^JS t"i t ^1^ tfiliU jLiiJlj jLiJl AjJt^-u^J (-_^^^j_uj a^.5e_l1I 
jjujjc^ ^ 1 U , ^" Lojj^ (1>^J • "^j'jU^ "^J-^ ■^'A^-'J J^^V 'LUaju <Jl!ljj>J,l 
Hjj^^l (_jJI SjLvlj (j_a ' j -^ jjjJlJ J.JJU A^jtlll jjLs n_^jj>-3u L<uiljL:>"l 

(ji (jA_<U CjIj.J>JLI (JSji (jLs dJJj )«-OJ .(»^:5C-lII (j^J IJl>- 4jLjj/Ij CjLsI I rillj 

(_jj^ij 5j.ja_o (j^ j_<iLjJi,l ^1 1 u ,^VI j^La till jij . jLv ^:»-i (_7^ tfj 1" "ij 
d-LoLsJI SjjLLlI SiiLiJI cjIjj>J,I pjijl (j-o 5jl>-Ij jtjjj (jl (3S>-«-i i'i>-^ '-i^3 

4 J I <i -ie-a rfjiil-^ (.3-^ jUx-iJ 4_ujjiaJI (j^ i 1 nil i—sVl L^^jls ?-^ Cr^' JS I'lll 
jl nJlilj.j>J,l ij-x.x-1 i_^ ijlLujj^ <ljjil L^l . lIi I j.j>J, I (j-u (Jj^Lill tLtiiiii! 
, La^S^^ ^j_* 4jLLia '"' ^ '"■ 5^jj?E_a j] 5^pJLj_a A^j?E_u 4_ilaL>- «U_jS_iIIjJ 
i4jJjljJL>JI CjIj.j>J,I Pj Jlj iSjLiiuJI CjIj.j>J,I (_y3 i4j_jjJjJI j-^i JaLilll (jl 
4£jj>J\ SjJJ^ (j-a 3 Ijl^l CjIjUsI i_y3 VI J^j3 V 4j.2JL>JI Cj I j.j>J, I ajLCiinlj 
Lai I ri-v| <Jl!ljja.«il ' 'JJ ' ^"' (J! • L^i^ J ^J '"'"' ■^'-*t!^ JJjjJ (jl tiijlj Vj i'LujSjI 
Q^SLa jLiLa 4_La jj_a ^j^Slu 4JLu_u (_^-t-J (j?-^ tjr^Lv ^j-ul i n"^) ^Jb «UJ^ 4_ijL-£5 
4_tx jj-* «lc^^_<iJ?c_a jj-a Q^SIu t^^*-^' LaLx-l ^^^ in ill jj-*lSjl jJlLa 5^^^.j>J,l . ^_^_4j>tj 
jjk 1_^Jl1Ij (_yjIiM^I_3 (J "s Ml" 1 1 (j^ 4j.»^I^ILa 3JLv (_y^ Sj^jvjJilj 4ji>- (j^jjj^ 

JjLjj (_yjiaJI 4jj_>^I diilasl (_>iaJU .(JLc Cjlj.j>J,l (j^j jLalLiVI (JJlJla (jl 
4j M I rill djijIi^U 3jj°i J vl '^ -^ (.3-*J d-UjjiaJI (j^ i I rill (j-U^La lIi Lla J l . "ilj .':.^ 
(_jj| «Lj_LiaJLi L^oJ » !--> • "J (_ylll ^Jjjjljjl CjLvjJklj *ljji:>JI Llij>o 4jijl/'i(lj 
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4jjIj£. (J^Ij^Ij i^jjjjia 4_uj< (_flj| L^la (JS (J^ls ?<-LjJ ijj:?-^ J's i"i t 4-i^l» ~a\ 

^\^^-LM i <j ^~ ^^j>-^ ' ^^ ' "13 * ' ^ ' "-^ * ' ^ ' " '" Cj1^^.j>J,1 aJJb '(_>"J t irill JljJluIu 

J^lj-o (_y^ (J ri I'll II 3 I'i'C (_, Ir CjIjJ,! CjIjLlLoj (j^J^Lo (j-U La I ^ I'r'C JJ_p 

La »^ iiJLaj .(M87) J (Ngc 6251) JiLo aJi>UjJI a^t^tLtUVl <::jI_>^I 
i(M87) (_p>-lj CjIj^jj>-j CjISj jjij-aj I Jl>- ^^jj(j^j ''^ ' "'J J ''^ iji^ 
Jj;>.j (_yl^ C^J ■■' J " iJ^J .(_, Mi<i I'lll ALliill (j-a jJLi-al 'J ^ 1-^ ' " (j-a liJJij 
(j_a Jlj}-^! d-UjjiaJI (j^ i I ritl diljl-LLa S^LjtA Cr^ ' '-'^J' 'J^J:JJ • -ij-^i '■''"' 

SjLj^ cjljLa_fl_il tjj^ (ji i^^^-^j (jT^I •— ''j'j'j^' Lr^3 ,d .-^1 .^tl sLuial 

jLjciLiVI)) JlJ_o (JjAJI 7c-JjLj (_y3 CjIJl>-2| joJi^l "-^tLJ C3-*J ''^H^ '— ''j-^?^ 

.«Gli ((j_uSLII 

jJa.iiA» ".d-JLlII CjI oKIl (j-« i—iJJJkl j-l.lCl11 jI .^"-^I j_yjfc jljljS <ixiS (jl 

(ji UejIsIj 7=-jj^I (ji Jl*jj ..((Quasi-Stellar Radio Source-(_yAJ>j «LjJu i^jjjIj 
3 J I ri"t I j J I '^ . - , ^ I U i 3_j_5^ 3j_5JjIj jjL-iiA L^J^ (". I II A (Jl! I J I j I jSLI I aJJt 
3_^Li^ L^l Luj .(Quasi Stellar Objects-3_L4J>iJ sLui (»lj.^l i^l) (QSO's) 

jj-Sjj . L(Jjj?E_a jj-^j-LtfD La^j>o LAjLtH^l ' ^*J ''-^ O^ Jl^ 'J J ijr^ (^.^-^^-'-^ 

JjlLu L^jiajuj i(jjSL!l .ijLX-1 (_y^ J-rt^ '■''^*- cr^! (^ j ' ""' L^l jjjjj . I JL>- 5j-fJJ 

CjljljljSLII jsjufc (j:^l^ I jlj sjjiaJI 3x.jjji (j-* 3.1I,Li 90 (_,lr Jj_)3 3x.j . n t Li^ 

(j-a L^JJJj (^SIajJ Jl>- (_, irO°il (_yJI (J^Ls (jm (Jill j (J3^ o' '-r^ > T . ^ ''^ *'-'4*^ 

f" t^ '^ i J » I ri"l I rl a («.^><J I— oJl L^LSj ^^ ''^ " I j ' ^ « ' . (JllLal I nil Djuk (JlLa 

(( l-(jji5l (jjj j_«_«_uji » (_yJI 3 J irifllj 3t;^^l1l ^ .,.^". ^ j.^:*-flJl ((Supemovaei) 

jjl (-;J^»J ''^ ^JaLjJI 4JLjlI, (jl J j '■-'J «GL>-jji1I itJ^_<jJI .iJi^pJI (jLa (Jill jJu 
^ ■»■ "^ (J-* ^>-*-*-^i 4_JL>ijl aJJti (_^ 3-*^J J * '^ '' ^u («^?=->- tj-a IjjLi-o 0_3^ 
(2>c 3Jj|Jjji^ 3.^1^1 (JIjLlLjjiJI (_>^aju (jJLui tjj^ tjl JlJ 2j .(_, I no ("ill ALkajJI 
3^j:LSII uljlj-u-uilll (>u JLaoj .jljlj£L!l (j^ 3alUlt |jl>. j_ijSU| (J^jGJI Ijjt 

••(^La 
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Ou\ Ml T~i U A^ja-JI (j\j'xX SjJjLLo ."iI ^I 1 U ,^I jj_a I MiM lIiIjIjIjSDI -2 

^J_XJ \-^J-a -1 '■-"' i J < I n" I II a (a^><J jL^^I (Jjt^><-1 <L>JLi 4^LiSj Sj i"i-a-"ia I jja 
cdJ jij LaJLLo (<s_lia.ci J » I ii'i I II a ^1 4jj:ajj J^' f'^?-'^ '^R■J'^'^' <~il ^.Utl 

.<:Li.4J><j Cj^i^Lij 4l I 111 I II 

SjUIj iSjUJJ (-ojjjlII JjLuJ,I sLla^l ^ L^LL j <i~ < n't oljlJljSLII -4 

.(jVI (_7^i^»- jljljSLlI (_y^ La J'C i"i 1 (j-di jji:>JL I iSjLiaJil 

jlS I /j . ,. A ". cjJLS ct-^' cjIj.j>J,I i_jJl»-I lift (_y^ 5-al I ii-»Jl iJLi jjjj<i < ■ ~' 

.^JJLX-iot ^ljl^J_u * )J^ jL>olj AjLl-i2J JJ-* J J '^^ jJ^L>- t " I Is Mil 

pjj itl jjjJI ' »j^ .It j-^VI <i>-^l (_gl <i -- 1 . >»_^ I <_!jjj)) ^_yji iji! I J I j l^£L! I -6 
i—ij-Sill (j-« S^>Tt^ 5x.jjija^ (_y^ ' • ' ^"' (_yjJl SjLii! (_^L^JJI j^^iaJlj » 1 ^~tl j^yj 

jljljSJl jLajjjl I _ij I II (jlS LA^j . ^ ''J1'' ljlj-<-oi cjljljlj£jl (_y3 'i->-lj-' i-ijl 

(jlj .CjjLjtJ La (O-^-iil AJ^UI (ji«Juj SLpJu jj>-lj I j ' ^ « ■ (oJI^jlII (j^J^La 
Lfli^ Liiajl UJ J j '■-'" (_yjij-(j^jJ5S VL<t>-j LaLJa-i ' '' •'^■'^"' CjIj.j>J,I 4jj/IjJ 
7r I II J (jj^ (_y^ (j7n< I Lijl )«-^ljJ .(JLJI (_yl^ j-LaieJ V j"-^ (jr^ hii^,?^ 

Vj Lsjjj J-'-^:? '^ OJ-^"-^ .4 JO 1^2 1 ^Li j-al 1 •'■^y J-* (O-II^JiJIj A^ja_L!lj 
, LLU_a «Ll_jJLxi3 d)L^jlJe_a ^ j o ^ ' (JL-t-a ^^.^tC J^^j?E_a ^Jj t Lulj JL^ 

L^l^j^jv L^ i3JLii!l <— ijj Sjjaj;^ C.I ,U1I 3 ; , ,i-v jJljj (_ylll *>^?^' cj-'^J 

5j.j>J.l t (-Ls jj-* D \U j"'" (j-*j^ i"i II (j^^La * ' < ^ 1 ^Ll^Sj ^j■^.>-J)JJL_L^l jL^ 

Jl_i^j_ll Jl^jj .j^Ij Cj^j (j-\_i liJLcji JliJLaj VjJbLA ljLa_fl_il (jl jj Ui^ 
jji LLJj-ja-a 1.1^ (jl (_P=j'!i/l jlj^ (jr^ f^J lSJ-II S-SliaJI (_yJL«JI (_,<liill 
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(j-o ulilj.J>J.I (_p.4-i [jl (2>^Lxjj .ijJLui LiitA 'j-i^ Jjj-ul [a^lJ (jl dJjLaJI S^^SLill 
(j-o Cjljljlj-SLII (jj ' ^j -^ ■-'" 1 1 Cj lj.j>J, I J CjljljljSLII «LfljJj(JI 4jjiljJi,l ij^ 

(j^ i I III! iIjIjLlLo (Jj^ CiJl^ L4^(_^I iL^l J Ml (_y3 Likljj Liitjcj Lxji U^ jjlJI 

(jJaJLJ 3_jj^>.^l JUaLuLlLs "ijjiallJLo 4^Lijj 3JLai!l <— !jJ (*>?^ i-L!jjajJ 
L^IlSjL>- (J iiS^'j ^ '-^ _"' i-ij^t>- ijj>-VI i_2jJaJI (_y3 r-j-jtll 5j.j>J,l |_gj"i 1 n a j-i£^ 

Sjjc^ aa£ j_i joJj . t_gj Mill 5j JJI '-r'-^ -^j 4jjiuJ L^l (_gj i 1 11*^ 5j.j>J,l |_gj" I II a 
. I (j'l'^^a- (_7^ ^W>^ '-^j 3j *"' '""' ^-^' ^J-^ JL>JI I JUfc (_yJI l^K Ml JJJLJ 
(■Ij-LM^l LuSLai ^j .«l_uj< Ji-J^ /"-JJ J^ 5Jl>-Ij 5j-a JJJJ 3JLAII <-JjJ SjjitA^ 
«Lj_Jajj Ljj^jj 'J^j ''■-'- fjSuuaih^ U'tP cV* *>^?^' Li' ^SJ-' *— ^J ' ""^ 4£jj>JiJ 
4 J N r°l «Li^lj^jj^ 5jjj-3 (_gi (jlj . U^LiJI JJijLLa Ljj_Lia.c LcjlS La J'C i"i t 
jjjGj . LiijjJajj dJ-LilLlI L^ISjj*- (_y3 4j.»-jJ, cLLiflJ Jij.:a-a (_yji Sjjajji! 
(^isi-UI JJJJ cdJi «ljjLa i_^ cS^3 .i—AjLiS p 1 11*^ Sjja- «iU d-iii-ljJI d-iLillI 

jjjjL^ I _i I ii-vj i(j IIP Mill (J^^v i_iSlj£L!l (jlJo L^lJo I lLijI 3x.j.jjij <1x»-jL>JI 

3_lJj3-^ ^J^>- (jr^ t_J_Sjl J^^ ' ^"1" (jl (_yJI fjj'^l iJj-4JJ .CjJlill jIjS 

jajJC-LlI (_5-<kj iSjL^Vj i«UlaV <ijll3 (*>?^ Jj'C Ml"t Jt^lj^ Lkjjjj 7CJJ-aJ J-p I 

(jl-j^La Sj mhI ji^jajJI oJUk (3^LjJ (<U . <1jj j_^JL>J I p-jial Ja^lai- JJL>o (_yjJI 
3j-a 3j.j>JLI o'jj-^ lj-*j ij-* ■ '-^ ''"" 'ill.Li '^ I iKi-v. (JjLa-i Sjj^ (j^J ' Wi>^ 4_uj/ 
i4_LJj^JL>JI pljjdl ■ '-^ J '-^ -- JJi:>o (_yjJI (»^^a-iJI fjij^l><^ Lajii^ Ci^3 .5Jl>-Ij 
i5j_iIuL»_a l_A«:ljJ I Mil" i«LL4-ljLj-u (=^3^ i^j^ \_^2^\j^ La »_a i5j_Jj.>. La^j>o (jL^ 
Aj U -^ jJlj>o (_yIiJI A^^c-cJI (jLs IjlSjfcj . (_yj j_^JL>J I r-jj-^jJI J «i"i I ii_t (_jJLlIuj 
(_^jj_L>JI r-ij-a-LlI (j^J iSj-^a-ail aJLa-lj o'jj-^ S^pjil (_j^i»- (j"h<" V pji'^l 

y'jj mI ^^ju-u (j-oiU 1 '■^j 0^ i~, I imI 5^j.j>J.I ^^S^ u3-^ 0"^-*-* f^^?^ L^' 4^^jj_u 
(J^Li. Ijlj-a L^la Ct.-vjja-J 3_Uj|ji:>JI pji'^l (_yJI C^ii-J (j no Milla . (_yj J_)-i:>J I 

jjj^ 200 5-g.j I II t SJLAII i-jjJ *j-^?-* J^^ I jj" "-^jl-i (.7^' (jj^ mhII i^lj-ll 
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iJj^jJI (_y^ • Jiiil Jjj I II (_jlr (J IIP Mi!l^ j-ajJI 3 1- ...j"ll ikjjitlll LdJj J->-j3 

Tt-jLjJ 3_uj_)i:>JI pji^l J-^ (_j 1 11 1 Mill (»LlaiiI i_^jjJlII jjj <i 1 1 jjl^ LiJj 
aIj-j>-)) 4_c^_<i.j?c_a JJ-* (J II i"ill Llt jv ^^.j^ «Lu_u (j^>^ O"-*-**^ lH-^ * "-^ ^LaLj^ 

SLaLoiA i_^^ LjJLs- Sj^jvjII 3_uj3J^I *'j->?^' p'j-^ o^ « Gould Belt- jJ^ 
pljj J-^j-J *'j>^l p'j'-*-' (J^I'jJI ijL^^il (.3-^) 3-jjj-ci3 3 ii II lJiJI (j^ iJ-23 

l^J^i-J (JLCla-l (jVI tljlr jjfc Lx^a^^ii^l jljjj 3_uj_)-L>- f'j^ J-^ (j no Mill jjjj 

L^L2llJlj A^jaJJI (j^j 5ji^;vjJi,l 4jjLii!l a^jJlIIj SjjLiJI <ij.4JjLtuJI a^jJLII (_y^ 

3_jJlj_L>JI jj_uajJI tjl (_yjj JlJsj .Sj-ojailll Jl^l ^ Jsl Jj^ uljli (»I>3-Li 
j^^l^^H^I ^_^1 t^^^-*^ "-^J **^-'-*-" Q^TT-* *^-*-* (J^ J..>^*-^ Lr^^J * LuS^ ^_y^ «Liai_ujJl 
JL^j .,_)l3j3lj (J no i"ill (j-u (Jj^Lill tLiiAJI (_y^ A^jaJjl (j^j 5ji^;vjJi,l S^m 

iCjLiJ jj,lj iCjLcSLj^SJIj ijLo^al (j-« I jji^ (ji M-^^ • L>"-5 'j^'-^ 'J i_>^,>^' 

(Jj^j (_y3 J_>^ C^l^ (_, I no Mill Aliilll (_y3 (-j^ljSLII J^^ 5j^:»-jJl,l CjLiL>Jlj 
J ■ ^ (j_u_o-*IiJl l1a1>.J LaJiJi^ Cj^j_i_uI ^_7^i^^ A^J?c_iJl ij^-i '- ■ '^-^'l ^_^ cU^jjl^e-J La 
tS>> < j"i I iia iJjjlS (jlj aLu-A^U 5j_Lla S^^^Ls ojLjfcJ . <ijj J jJL>J I «ljjj>JI pljj 
(_yi^ J J ' ^ -- 1 1 jji clLlAj (jl r-QjeJ La (JSj . jLHi-Vlj d.jj<lj jJI (jja-"i i n't L^-cSL! 
AjJj_uu,l j-jLliiJ ^^"^^^J (JLul (J_ijj_u ^_yl^ La * (jJLa ^j-a Jl ^jjj^^^ ^j-* *^LLi^ 

j2j_a ^ . .. A "i jjljlII ^^ L^i^ i-l!j"i Mil) ajj^-iii I jjUiil 3jj mill SjijJLa .4_i^ 

(_yj_c Juiliju I (CjLjjjjjjjJI (j-a 4 lih-ie-a jljLcl I jja Jl>-jj (3^J "— ' "Aj-* jt>^ ' 
CjljLajiJi CjjSjj L^j£ L^ .(_yA:a_Lll (_gjjjJI i_xj^^^l CjljLa.'i/ (JjSjJI «_iL<IlJI 

^^j_3j , a^_J^_UlJ,1 jj-* *Lx-idL>. «L_Lj_C LlxJJtlLjl ij^\ «L»JJ-^1 f^ tX^ VI ^ » I n" Mill 

. Ajj_^_L«Ji,l jjLliu (j-« ''I lil'i-^e-a 4 J Ml t J^^J L^t!^ 't'-^ D' S"*^?:? 'ct^L^Wj 

5JLC.12 (j^ *L>. cjIj.j>J,I jl^-I^j Big Bang (cj-uSLII jLjtAJVI)) i_2Liil<^l (jl 
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lx.^^-t-u-a ^ j ' '1 1 3-*^ J t«0jLu_u^^_u2J 5jLu_u j^L_u ^J 0*" t fi t LaJLuLS '">j '^'' ^u^_i^ 

4_iJjj^ sLiiLiJ LLjLi \-JJ^ (J^ljJI (_y3 (_3Ji-"-»iJI Ijbk i> I ri_i I LLo 4_ij.iA cr^ 

'"'J '■^ tl cLioIa j_y^- l^^jjjUo La^ioi-I > I fit (j^5=-i Sjij I rill /TjLi- (3^J .«CLiu 

diljjjjj (_jj| sLjJLc CjIjJijJJ (j_o ^ ^ ■-' -> ' J J ^ ■-' ' 1 1 Cjjj^ (jLs LyJI 4 J I iiiluj 

S^LtuJI (_j^^P^^IjS 200 A^j-uiJ Jji I n" ijjW-^ ^J-^ oi^ ij'-'^' JjJ in (j^J 

j_A .-<j ,^ llj . - < J , ^ 1 1 iLcj-LM A I iio-K I ^""'j ' " ' LiJ^_Sj (JjLtJ (^T-J-a 120) 
1 K "^ i<i^j_o (_p i«_o (jljj.£Llj j-»3j *JJ-^ ij-* *'_J4J' (j^ 4jljuILo lIiLvj^ 
CjLj-jJil CjJlcLjj LxiSj ""'j'^ll <iijla p-LiijI jl JJ^pJI jIj^CjLj-jJ^I CxJ^Hal 

JJ..4J L^Lb U^ SJulIj^ (Jllajj Sjlj I nil CxjiS li^lj '"'J '^11 ^ ^'l-^ ^ ^ ■-' -» '"' 

liLI j 5jjLj-a_a (J-Sl sLSjJo (_jJI I Ljj_Liu "l^^J (j-o ufcjLjijjj ' " ' J ' ^ 1 1 CjLvj^ 
l-LjiLsol (_y^ jJJaJj SjLuJI C^l^ lil Lol . LiK <tiJLi (_5Jl!I jj-<jll ■•'j'^ll 
iLjlJjj^ 5^j^ » I II tj Lajji^ jlji^j [jua .Uj .>»'" I aj , ,. ,-ij ,^ll CjLvj^ (jLs 

LljLs ii-aj^^l SJLv i(_y3 3j>«JI oAj* ^j-aJJ (_gjL«JI -''j.^ll (_2jjlJ Li^ I jlj 
LoLu J^^ (jN i"i I ijJjjtlj ^^ ' " ' J ' ^ 1 1 L3^L>-j . Li^I ''-^3-* 3-* «j-«^l 

(Jjj<^ 5jj£jji,l SjlJ I nil CjjI£ ^j I ''^J '-'-* J-^J-^ J^'-' 3 . 'U p'j-^' ct^ 

«LaJL2JLI jj-« /y^Lx-iill J nif^2\ . ^j '^H jj_* "^^"^ * > 1 1 nlj '"<j '^H j2>^ Ll<3^^ 

l_La Sjl J mil i_j^IL2j LoJlJI^ ^Lj_La jljij-J .<— Sjj-u sjjiaJI JJ^ (j"-^ *>^J^'j 

dlLcj I n II (_^ Li-uJ I n -re-a j_uQ!I (jjSLjJ . Li^ JiJlljJ Lo jj^ ^ J 1*^ ^ — ^ '^ 

-4^j_<ji (j-a LaLb '*>^ iS3'-^ A^j-uj^ '.Liij-xla Sji j mil CjjIS I jl La] i4jjL»JI 
J ■*■ * t_^l i^_jJLcl ^4>-^ ^ "r 1 ^j .>. 11 Q^ J'ri-*-^ ' '^"^N * O' LLjilalLi-uii --j '^H 
lil ij_«_>-3l J-5e_i i_gl (_pl -^-^^ ^^'^-'J ''-'-* MwH^ Sjlj I nil CxjlS I jl 3jj'^' 
jj^ l'^'-^ '^!-!'-^ iJl! Lc j_cu_i I— Loj 1— ij-IL2Ji,l /n I iiT-ll (j^SLjij . U^ JjGjj ijul^ 
Li^, JjtHjJll /n I n-»-ll (jjSLj (JjL2Ji,l (_5-3j •3jj'^' 3^"-' *>i-*-^' ^■'^J Ja^iaiJI 

j_«.^'^l 3^5=-! Sj-iilll <ij.fljIaJI ' I'-' J U -^ 1 1 jj^ I ''^J '"*-*" "^"-^ CjLcjjjij 
vJliljjajii! ^jjijiaJI JajiaiJI ^^ ■ U^Mj (_gjj| j.jijv3l ^^^-i jJJilII I Jui (jlj 
.jj^£j| (oi^ 7-Qiio jjfc J-^J-^ J^'-^ '-A>'i3 SJljjlJI 
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jjLSj i(jjij_L>ol (j-"3-! (_y3 4_L^Li-3 »i 1 II ijJI jjl (jls La (_5i^ ^LLi^ oj ' "bj 

CjJ i I ii! JL£j (Jj^sJI 3 '^ (_yJI I— ij'v 1 11 I'll I Jl^ 5j_ljSL!I ^Ijjs.'^l (Jij s-*^ 

4_iA-(-iLSLiJ,l lIiI j_«J,l (Jii u^ (jjjj/Lojji (jjULlo i—iLiuJI (JLLJI JlcLjij 

.«Li>.U^ (_3-^J^ Ct^ ^LLoLa^l iUJUtA L«jilj r-j-tuJI (_5i^ "^'jj ' ''''„' yJ'^J. 

jjLaJLj joJj .tiJI JLJI J ot" I iiU j-ujLUI I _i I ii->- (i^Ltuj 3i3" J J-^J't!-^ '-r'^^3 
^ ,^^" ...jij Ijtj ,^N'aj Lp J IJlS dJSj .4 j«i I ii^l 4ILjiIjJ (_y3 (j-oliLlI ' ^.^11 Ja^ 

(jl^ .<JllLjlijjJi,l (_yJI L^iflJ (_y3 J-^^*J (jT^JI lIiI Jjlil (2>C. t(_yji J^ (_yA;Lil3 J 'C l" l t 

(_y^j .<ijLLi (_j_3 /<s_aL<ji n_gjJI Jlj^jJII (_>^jI 7c-<jiLoj I-jI^J 4J5S i_jL>- (_yJI 
I ,'lt^J ^ ,^^11 (_^jjj 1 J I ii->- i(_jiji!l I— ij's I iil'ill Jlj^Ij ,_)I3^ lIiIj I iiaal (_JJL>-I 
La (jLcj_<ji CjljjaLi sLtlLclj SjL^ j.^IiL3 4Jl£Lo (J:»J (jl (jjj-uLojji (_yJI 

. ju^lj ji^LxjtAj-Lul J I— ijS I 111" (J^Lc o^ljL>- 

jji I *• I J 1 J joJ Q.aJx-LM OJ I iiljij l_r^ Ct^! '"^ Lt^J'^' <ijJlL«JI (_!j.:>JI JLtJJ 

x_aV (_).iaitji jjij Edwin Hubble J-jL* o±S-^l >* t5^j m.' Sj-u^ 5j jj i°ii Jlj 
sLa-g-Li ASj J K 1*^1 4JiiII /n K"nj i(_jSLiflJI .U , ,.jtl r"jL>- (_y^ L<ili>- 1 J 3-5-^J-^J 
4 f ( II 5Jl^ \JJ "^ . ..Njl «Lt_aLjv ^^^ jj_a_JjjLlLll jjjjjLa LaJLt^ 1 ^ . , ,."SI 4_flJ^^ 
S-j-^J I II II aj_lJlJI (jl_i j-L^.'^l iJliLjJiVI (»Ji^ lS'^' J-* iJ:''-* O^J .5Jl».Ij 
lj_o 4_LjLji jIJlC3 SJljjlj CjLjlajsoj «jj^ joJI^^)) «^ljJI ^^ i_jJt 4_uj_)JL>JI 
3 < Ml j^^\ •xh (jl^j .SJLAII t_!jj Ljjjjjc^ 4 jlr fjJt La jlj^ (_jlr AjjaJJI 
(jjjj/Lojjij iJ:'!-* J-S^j .cjIj.j>J,I iJiiLaLjtA (jjjLl2J S-aj^UI d-LAja-JI (jjjLl2JI 
Lcj_<iij . j-caj-ll (_y^ A La- I II iLj I 1 j 'j ' ^jl-ill («-^j ^Li^j '^'j 3^ljt-i^ 
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Cj1^j.j>J.1 caLilDi (J_uLlSj (J-lJ-I Jui-oj_a o'*^^ "^J *(^ *'— ^ CH^^"^' Lf (j-\JtjIu_a 

(j^ <-_2jJlj:e_a j^ < 1 > [^1 ^j-« 5JlJJL_J1 o1j.j?e_<iJJ 5_t£.j_Jl 5_tJLc l-SLLI jj^ 



, U J U -^ 1 1 Ll) ^ <i I ri"j j^^jaJjl CjLiaJa ^ .^ai j^^ (JliljjlJI I j ' ^" 1 ' jjljjal ji 

1 f t no Ml ^_^ 5jl^J>.^l «LuLu1_jSJ1 ^J_X-iDLutjl (J-U-iU (j3^ LS^^-^^^^ ^ J *J ' ^ ' ' (j-^ f t ri 11 

(_p ' a I J U i jji IjL^j U'^-^^ l_W'-*J (jjjjiLajji (jSijfcJj .djjj^l A^jaJjl (_y3j 

j-LjjJ j_ljLj ^ j j ■^ " I _M ii->- j.x.>-'i(l (j^ill ^^Js-i J-J-*^ J J • "■^"' J .><ai jjlS 
. L&jLtlLiI 3^j.jj/ ulijljijl 5j.^>J.l JJtJ jljijl I oKj I [ic Jjiljj lIi I j.j>J, I (jl jji 
(_>^L>- La «(_yjli Ji^JJ O' ll>^^ <J-*J ''-'-« Mj-^ 0' '— ''>^?"' (.3-^ '■^'-^ (lA-'j 
SajCla ju^ i La (J.4JU aL£ Ji^ SJLAII <-JjJ o' J-' '-^^ 'UJ^' Cr^ LulSj^ D'-^ 

• dJ CjJl3.VI JLuji^eIII ^Jl2j JsI (_yk: 343 

j_ifc 3Jl_lj<_jJI di \j-^ 1 1 1 j-o.a-'j I j-iilll (jl dJjLill Aj< All (_ji^ f'^^ ((jjj'sll 
(_Jj^i plj-il J^>i (1>^J • -iL*^"^' (j^ I (j"r j-i-u (j-c f«-»-l-J j-Aj 'J-LiJ-i j-J^Li 

Jjiij jjl (_yJI JjJlJu 3_u jL>. Ji>iJ jjLill «jjiaJI 4^^ jJajiaj i_g JJI (_yJ jLsJI 

jJljj SjLwiJI ajjt (_^j 3i^jJI *L(j| (_y^ 42LlaJI tjl j^ia ^ (jioIt-'iII >jiSL!l 
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^^-J-iUjl ^t j] t^ljlJJ t fill * IJ-SlJl jj_* «Lj_^-S_a ^_^A^ J>J t 111 ^1 i iSC-i ijy^l i^^yaJbJui 

aLlJI jjljijJI (_^I jjUJI julL jIjjj ^'-* dj^ d' o^^ j-<t»-'^l Q^i!! (_7J1 

jjl VI . j-AJk-^l jj^illj 3jj'^' U>^' 3^'-' f*^?^'^' SijLtLa CjIj_l»jj Lt^ jJ»-VI 

. L^jJI LuujSjjJj JJLtuJ (_jlill «4jL>JII 3x. jjijsj, I » sljj i-4J^ SjLjjljJI a,\ in-vVI 
(JS (jj^ (ji (2A-<l-i V 4JLj (j-A-jSliJI (_Ha*J i_JjJ Tz^jji I 'I Ml Jl>-3J ilil J ;«-oj 
sUaLjjijj Cjljjajiil j-a^-jI (j^ill Cjlj-iij (j-« r-riMi hVI (_y^ Lajjaj-o «(_3-^ 
Halton Arp <_jjl (j^HJLji ^"^ I ^^ II '^J '^J • ■^'■'^■o-^ Ui^' o' J-^J-^ J-i^'-* 

. I j 'j ' J '^_' A^jaJjIj jLiJLllj jLill (j-a J I ii"*- i-LlLLii (jjSj (jLl>-3| (_>.ajLJ (_5-3j 

3 li 1" -^ I vijIj-iJuJI (jLa ojSLII jjlaj (_yJI jijju j.*:*-'^! Q^ill (_y^ jjinJI (ji jJj 

jj (jyl>- '3 ij. ,^ 1 VI ^JS>-^\ (j^ LukI J.>-l Lj-iLo (jl"'--'j"j " (j-GjJ5C^ J '^^ 

lisLjjjVI jjl tJjSS i" "i 1 1 (J^ijj .sLujjIo d-Qji jLlLo uLl>-| I -1 j '_^ ' 5^1 I iiU CjjIS 
5j.j7E_a (jLs ijJLlLll ^J J I ( II ^j\^ ljkS_Aj £l ,>>"»■ rt «LuLx-iijk-l S^^Lli Jjj?E_a j_A 
(jjj Cj Ij-JJ-J I 1 J '" iJ^J ' J-i^ -^^*- (jr'l ' '^'-*-^ J-^ ' ' J ' j 'j^J ' ^-ri>^ 3-«-a V 
(_yi^ 3"'' 'I '^ " (j:^J^^j^ (jUjSj 4 li 1" •^e^ jLjlIjI CjLcj.jjiJ Iji^ ^ ■-' I" -» " j i ^ ^ 
IjUi (_p-o (jlj . I 1 j ' J ' (_j.aji>- (_gjLo JaLjjjl Ji:»-JJ Vj .J lA'.tl Jai. jl JILol 

J J Mijij . 3 "a 'I '^ " 'OjJls. ^jjJ Lx-a J-J^' . - . I a \ I , ^ 1 1 jji^ jj[^ | j| La ^\c 
(jjJJI (_y^ J-LxjiaJI j-jJLLlI iJliI j 5j.^><J.I I QJoi Qi^ l5>*-' CjVL>. (_yJI <_jjT 
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5j>-j"iiiU SjjjJlII 4jSLuL*S^I (jLs i LfljtA Mj^ o^ '-^Ij •j-«->-'^' 03-'^' j-i*-'^ 
I j j 'I ■~" Loj iljLa. Sj-uSLII SinSLII cjlj »ljij I rill ■ »j^".tlj (La^ jjjjji) /oJi^Vl 
(j-SLIj '-^ 2jL_LJLj (jj£i3 jjl (_yJI 3JL>J1 ajjt fjJs T'Vjs>3 1^ (JiiljljljSLILa 

.j_4Jk-3l f.jju^\ J.JJ2 juu^uJul (_fjj>-l djj^ 4jSjjl£LLa (_jjj «L>.L>iJl ^^Jj (_2jjji 
. tL»iiii!l (31-*^' C7^ *— ''^^^'^ ''^ Wi/^ "-* I'ijMi (jL3 j_oVl ijS^ 1 1 j "J 
j_<j.3.'i/l OJ-'-" Ct^ Jt!-*-'^' ij-" ''-^'w^:? '-"J Cjljja- oil tcj^I^I jL«I1jV1 qI 
jLxJu^lv u^i^ (2)JJlx>-^1 (J-lLlIjJ1 Lui I I rijl jijJJ ^>tH'-* J-:^ f^J-^ lS JJl 

/«! I r|-»Jl JjJJ/^l pit I'lVl (j-« CT^'t? LoLx-l Itiioj J ^" • '■ " (JjJj ' ' 1 1 ' j ■> ((J-uSLIl 

<:Lojl_2Jl ^jljJl CjL>.jJk i-kjjuu^\ ijl^jhull (_y3 JJ-^ l5'-*-"j 03^' <ljjiL>J 
1 i i S Ij . (j^ J 1 a JS i"i t (jVl ' ^ « . V-. (_gJLll((j_LjSjl jLtjilVl)) p-l< Mi*^ Uj.A^ 

(U-2) ((2-^)) p3-J tj-« 5j_jLia ^_^ j^^j^l ^j>' «L<u3 tj-« «Llj-^ Cr^ uj-**-'^-* 
x-LA^ (j-o SjuiuJl (jjiAJb CjI 4_uj£j1 4 jiil-^1 pL»jIil jjl j_yjj3l itLk^il Cjj.^j3l 

JJiLftJla J's ni\ cjjjuu j-uSLIl jLa^Vl (_y^ jl-t^' 2^ jjl ^ Li^ cjLaLsoVI 

<i_LjiJL>Jl pl < i"il ^■^-''^ iIj^J '^JtH^ 3^J-J (JjLjiim (jj^' Liiiila L^lj LaLx-l 

(_fjL>-l ja^U^ '-*t'JJ SJLAIl t_!jj *>?-* CjjIS lil fi l--^" ' 1 1 j_uQJ1 (j-« jjl^ll 
4£.jjjij (Virgo) sIjJjlII Cjljja^ 4^j^iiSK-a ^st^ it^jjj ((4_lL>J,1 3^jjiJ>JLl)) (j-« 

UJLa JjjII 1 Jl^j (3jjli!l i^^jIajL^ 600) SlcLoJI (_y^ Jj^ q^jIo^ jSp 

S-i^liisVl Cj1jj>J,1 i'ir°i plr ■> _. . ^j , „j 3 ii inljljl-Lla SjaiuC J^li- 1 Jjlj J '^'' " 
L^l iSjLSiJlj ^j-a-ljlitalj i<ijjj_^JL>Jl Cj 1 j.j>J, u 'Ijt^LLsj 3^jjjLa ^^^^^.x-a 



ill 



«^.^UI 6Jl7 




iL^-lJI (j-<_«^JlJLo (jjSLi (jl "-j-^^^j iJLl (3^_i . tl 1 rill (_y^ cjljjijja^ jjj'-'^-'-'^ 
jLi^jJI cjLlUjlj Ij^LS (I^'J^' "J^^jj George Smoot cjj o . » ?rj_^ j ii" < jj 

\j ^ ; . 1 1 I j_A j^i cLiijfcjJl j_uj Lo^^iiSI (jlj i(jVI (_yi>- L^j^ (—fljinsl Lxjo jjiSj 

. 4-Un (<•> 
. » ' ^ ■ (jj-Lc <ijli J^tj aJu^aj (jSlxj i_jjjl (jj^' p-LjijI JlJ^ V 
1 (_y^ /<sjaj>JI (3^L3 'j^'"* J^J lilj iLujjiaJI (j-\ > mil jjja CjIjLlUI 

ij-iiiSLj jjLji cjLsLiotA (_,lr (jj^i S^Ls jijSLi^ I '^jl -'^j-' '-*i>^ *IjJl«JI 

aJLc 3JL>J j^IjJLj /<sJ Lj^l^ LjSj tjl j-iiLlaJlj i_jj(j^l I j ■-I •'^■'^ ui^ ct-^'j 

jj_S_Lc. (_y^ Sjij^j_o jJljj (_ylll 3JjSUI S_l4^ x_<i3tll 4_iiL>JI 4jJj'^I (JjLciJI 

jLajLiVI » (jLi ir-u-uj-uVI (_jJI Cjj o i n Tj^^ iM^^ l*!! jJ i/ojajsJI (Jjuill *lj JjlII 

(jlj I'll (_£^j>-'i(l ju^jJI vIjLjJla^ u^jIuu Lxjo j_uSLi ^ijLxj (J^l (jlS «j_ljSL!I 

j>JL^ ^UaliVI (»Ji^ O^^J .CjIj.j>J,I • ^"i'^" -' j'-'l 4_La Jj V (Jj Jjft Jl». (_yJI 

3_a_LJE_»^ ((J_LJ^I jLj=_fljVI»J JJl^uII (<sJL»iI S^LjlII SjJJ^I Llxjl^ Ijl 

(jj^ '■'^J:^ d^ ij-* ^i-iilj ijj^ CjJLs. IjLoj S((j_Lj£LII jLajijVI)) CjjJ.3. i_JjJ 
CjJl^v (_i_pj T«(_j_<I/ V (j_o SLjc_a SjHI i"iS|->- (<u SjLo (JS (j^ ij"^ w^t!-*-'^ 

LjJLc. (<sJL«JI (j I "^ (1>^J i(3iiJI (Jj^ /<sJL«JI ,2>^ ^jjl-^ • "i SiLSii (J£1I (jl 

<l»-l JLtuj I jjj ' ^"' (jjjLLII jjLa I ^j >| <~ J , cLujSLII djia^LJI 7tj^.^ILi jl «L^VI r-jl^^ 

4 I II ->■ JLim J J J I II (_5-i^ Lj-A aJl2jj .(jl^jjsJI ji (jLtujVI jl2j tjjSLII (ji 

(^jl^ (jr^J t^-i^-ll Uiijj>J,l (_^^^j^ (J-* 5!i5.>-L« ^j-lLsL.u'^I ^JLA (J-« CjLiLilLfl_a 

: jLL^jkHll (j-^ ^ ^ r< "»■ rt cjLjj" I II a 

A^iiej (jK (JjilLs i^jjui 3 olh (_y3 J S"i I ii_i «(_yjiu J5 (jl^ LoLjj sJlJI (_y3» 
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•«ii>^ ^ <J^-^ J^ *0-^ <J^ <jr^ 
LU ^jf"?fj<TI J^LcaJ a^ J^^l .((Lc-jlfl ^1 t rill 



i(_yJ^jji jK5 .^^^.tl iji-b (_yaj .5j_uSL!l 3jJjSLII 3jia^l c^K tjuJI i_^)> 
(j^ jS (ju r>i- fttJ jj Vi"i t, I jj^ (jjjjL2Ji,l (j|^_L>JI jS (ju j^jju (jlS (_yJ^jjfc lt^J 

(ji CjjISj ijjJLv jjLxjijI (_gi (<i:»->- (j-o CjIj^ «_ijLj jjSI d.<jja.»- (jlSj djia^iaJI 
(h^QJI tj^^^l ^^>bj) (JA^^I ji ^Li^jJaLui] 

^Ll2j (jl£ La Jlajso L«-Lu »i III Tc-ijLOj^ Ljjjia^j Lajialj (jl£ La itijjl Ji^j 

LaJ_i£:j iLiilj Jju I^jKmi (J^jI^I Cijo-I /<u Vjl «Lj_uJI cJ-^Il^l Jl^ I jjj 

AJ i4ls\ liljtl 4jLc, (_y3 «(_5-<i i_P 7c_U^lj I plj^l (_j^ ,_>Ioj'2Ll »l I III! CjJiJ>ol 

(jiJsiLv I^K sLjji'i/La .^^j-iSL!! 3_uljijv^l ^^^ dJJjj . L&jbvj iiLui'i/l cjjl».j 
1'^ ^ri"*- rt i"i'B- 1 i^t 1^] I '' 1 1 n ^ L^-iSJj i4_uljL>.^l aSJb ^j-a 

(j^Ht (.^ Jj^t (j>^t >>*j) (jjj-aj l-^^iLJ jlj-;^t^ 

(j^j I j ' _; ' f_j I iiyij^\ 3j-^^3 Sj^ mi J II 5ij.j>JI (_jJI j.JaLji'ill ojijfc i_?j^ 
^ ' '■■^ * jJjLtuj /cIjuI ^1 ^_A ((^^_uSJ| jL?e_i2J^I )) jj^ «QjJl:>iJ| «LuuJtjl ' "jj ' ' 
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.j^^-uiAjl LLal^^Hjvl j^^j^tlLtuJ (_3L>J1 jj-^ L^^>-^'^' ^^ *^^tl 

V I jLj-La lJJ^JI SLp. (_y^ Sji^jvj^ uIjIjjjJI c^l^ lilj SL^xa 3^lj 3-^VI 
(jl 3ijLl!l 5^^£LflJLi cjJlvI (_ylll /sJUJI (_y^ iXhf^' cjLjLjjJI J^ ,j^ Sjlo^vjJI 

iCjIjVjJIj diLj^^l (j-« ^L«^ JjJlj*^ J^J l_PL* -5J-«J * ''^"'J "=131^ 03^' 

(j-\_i «Lj_LojJI L^ljjj ^jljJljj ,tiiijjL>JI (jj^' (*-^ u-^'-^ f-" Ldji jjjj 
8 , 64 (_^l I -1 j" ' " J '^"' (j_j J_LII Lxjkljj iS^j jW^J u^-iL»JI Lil^j ^jW^ 

4_»-Laj jj_u_uLfl_a L^JJ Jo-^ tiJjj ^*-«J * ((^ j jS ll jL:e_ij Jil)) Cjjjo- ^_^J^ ^_^_Lia_a 

(Jjv (_gjJI «UVI /oia. i_Jjj-u (j-ojJ Ui^' o' Lt^ ^''-'^J 3.Sjji^ aj^ ijJLLikj 
5jj^ <ijLa (jjSJI (J^^tjl Ji^J . (»^i->- 1 OJ-^ f^J-" CT^l "Iji "^^J-J 'Lj-^ 'l-J-a JtJ>J ^ • "■^' 
(sJjaJ «Luu IJlJ j<iJ ^ • "■-" L-u^j2 jLclj oJljlj 4JVI jl ■-'" ■ "I j^\ (_yAJklj-i (j>^ 

^l^j V jji^ ii>»-' (1>^L«5 (jT^ J^j "=1^1^ Cifl^JI 4^j -jTy^l er^-i^' aLsJLi 
.j^jSDI (<»JL>JLi (oiaj |_5JJI ,_>^L>JI 44!! L^ia JSJ (jKj .,jjjv'!^l tjlj^'i/l ^ 

Cj Lj_)j j^>_j^ . 3 li 1" -^ I sGLlLso L4I0 JSLIj iSJjJlC 3^1 J i^ll (_y3 Jl>-3J 

j_ifc IjjK L4I0 (_yAxj'i/lj f-jij'!^! jjiri-^gJI (JjiJj (Shiva) LLui <d^U 3iil"-^l 
'u^\> II dJLL^ (_gi (I L».ljl3LJ))_i Sjjj-iiJI i>jui(_y^ (_yX-iJiil <iIiUj .(_yJjSL!l LLui 

l^jJLjJI CJJJ-3 Jji Cjjj-3 jj lI^^ '^JzJ ^i>^' Ct-"^' "^' Ct^J '"^' ^tLJ' 

(Jii. (_gJJI (jj^l (ji^JiJ H .'(jitl (j-O (jl I ril Jl»-JJ 3j_5i«JI (_gj I rijll I JijJ I (_y3j 
.(jVI (j^ (j^ i I rrll CjljLlia JjLJ LlK J^JlJ (_2jjj, IjJljc^ (j'^l 
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JJuftlj (jl^ Ui^' o' ''^ J.«I1^I (j-oj SibjLsJI 3j<lrill jlSLs^Li t3^^' 

«_iuj LaL«j j-^iaJJ <t-j-jiL>JI j—uLjj l*JLjiL*Iu i_ajjj, Ui^' oi^ iCjlj.j>J,l 
tU 4jL^ V (jj^ (_y3 (oJLc 3>^ liLc xjLjIILj (__).ai2lbj JJlxIu n_gji^ll CjIjjjJI 

(J II J I (i^_L-t^J I jLa_fl_iVI)) (jLa TtjvjQil tjj^l Iaj* (JiLo u^ ijiuju Lis lilj 

Lijcvl (_yia . Ltsljil Siuji^l S-ujSLII (»ji«JI oJlj* (j-o i_gl t>aljj ^ Ujj 
^_^1 JlIL.4-1 3-*^j <d i I II jLiLa tj^^ '"'^ J' '^j '"'^ ^-'^-^ l3^ (3^^ 03^^ O' ^-^^^^^ 

(iljj L^-Lo ij-x-a j-^\ ^ '^~'-y~ q] ^I L^JoJ La (_y^ JlcLjjJ Cj Ij.j>J, I J JiJ^I 

dijjsjj -i>P f'.>?-'J'j 'ij-*^ 03-^ '— ''>^?^' jjSl'^ 7c_u-aj JiSjii^j .(_yjj£L!l Ltial 
.^jJj'^l cjI oj I ii-»JI (2>« ^ ''j'^j 'AjW WW^ Ui^' -" _■ ' ^_'j jjljjj L^lii SjUIj 
(jj^tj LxJjJ «U 3jL^ Vj 4jI ju V i_5 jdl i_! jjjGj,! (j_5^' "'^^ ^ j'" (jlii /nlr (_y3j 
c_ij I ii"i"t (jl (jjj cjLljjVIj dijJ,! (j^ '^jL^ V Sjjj I ^ , ^"1 : ^ ^^^ (jjj^^j^ 

(^^ CjjjJaj (.3-^' '"'Ijl .>>^tl ji 4jjLpJI Jl's Mi^l jl A^jjcJjl jl nIjlj.j>J,l 
(_y^ '^!-Il i-3j-«.lll ((j-uSLII jLtAjVI)) j-i^ i_2j^j-JJ OJ^^ (3jl I 111! Jj I ii-a-"ll 

iLi-LxS jJLij (jl (J-S-4J (jjj^^ji,! ojSLII ( _, olr (j-« lS' lt^ Ui^' jjir^a 
Jill Jl^v^I OJl^ . I 1 j ' d-iLtll,! (j-ajJI (JjljjL2^ (_y3 *ljj(JI Ji^so q\ L'l'cSL^ O^J 

5-j^ Ml I tl cjLLjLsJI (jlj .j-j^i Jl (j-^ i I III! cjIjLlLo cjljjiu^ (jj ^" ' ""' <— sjj-o 
cjIj-Ju-c (J^L>- Ijl^ j_uSLII jL><-il -' j i*^ 1 ' IjjjSLj (jl (j$L«-i ^ j " ujLi>-lj 

,(jjSjl Cjj_4-1 (jl (J^ dllj i I III! Cjljl-LLa 
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. I '^j' I Ml "'"t i-sj I II <_jj^i J-jl I II a (jLa ^Lts <_!JijJilj Qi^' o^ '-^li 

e^Luai j-iilu Lojj^j OJla1!I ^^l^'.tl I , S t J Lojj^ 4JI si oUII ^^« ' (jiijj 

L^jfcLsol (j-uSLju (_3jjji 3jjj I III! (jLs 3jj'^' o>^' ,J^ ^-4^ SjljjijJI cjIj.j>J,I 

sLjeJa_<j/ (_3-L^ i-« 4_Lii (j-* J I'l" i" tLil iJliLvjjta .<_jLjjj/3| jyjLli!! (jj I ii"tj 

. '^1< I'll (OJ I Vjl »(_, I >IJ (_yjLlj.^SLll 7-1 J Irollj .4^JjJI (_y3 Jj;aj>JI Aji /OJ I Vjl 

JlIj J ( II (J^ i4jjj I III! ojui (J ii'Cr (.3-'-*:^ liLa (S-^Aj LiJI sLcjVI » j'-^" ■ "' Vj 

(J_<fcj S^ljjJI (_yJI (j-OJJl J J I il_l (Jjkj S/0.>-jJI (_y^ (JJJJ^J 'J-^2JI (_5-3 JtJjJ^. 

jLjlj 5 . J , U 1 1 (j^l^ jjl (j-^ ^ ^ « _■ 1 1 . jj-<uJI 3JL». (_yJI ^-^l^'ll 3JL>. ,j-« 

IjUi (oSLaj (^ JJI tLuijSLIIj tu^_uill p-jj (jlj i(_yjljjiu^ (JSLiij JLjJLi^ L^laii. 

^J*JJ (j^lj^l ijfA <ijjL^ 2 4I I nil ii(j-° Sjjvlj 3^jJlJ;c^ iXS-" J-"'-' "^(«J-»J' 

djLjLiLaJI (j-ulj^ (j-* 1'^ -^"^ ''^ I -^j'"-^ VLa^ (jl 3ijjLA J^ I III! (j-oj . 4jjjIl:>J,l 
(j^l^ Cxjl^ lilj .(JitJIj iSLpJIj ii_j£ljSLIIj lA^jaJjIj iCjljj>J,l «_o fgja- I II ij 
(jSj joi^ ii_! JjjGJI fj^jli f_y^ <ij j J Til I (2A-<i-i 2 (J's i"i I I j «jj " jLtJ ^*JJ 
3_LJjiLII Ji^l 3_Ll^Lo cJj^ (_ylll liJJj 4jj1_u1<j/I cjLajL-ail ^^1 iJ^-l^ 

ij_j^j i_il III -a-j f'j-S-' o'-^ liJ-I J I— a I Mi'isV (_3jlj-l3 'L^ ScjIjjjJI jj^ '^jL^ 
(j-SLjsj .(jj^l 3^U. (_,"->■ SjjijJLi jl njjSLII ^ SjUI ^ ijJLi^^l ixcSLU 

Lajjcj , |jL>. djLuLjiaJlj ljL>- SjLuiaJI aIj^jI (_<ijiiSj(ji SjjjjIjJI Cjuj'C i nl'ilt 
jljljSLII Lol . "IjjjjIo d-Liji jLlLo ' ^ '^' 3^Ltu^ (.3-^ Ui^ '-*ij j'j'j^ Mj^ 'J 

._^iiSl jl d-uji ji-j^ j-iiii^ lt-'^' J' ''J '''"' S^Lxji^ (.3-^ oj^ j-fl3 I jju jiis 2I 
UJLa i4jjjjl3 3 i I II jLlLo 1 2 jjlSUI (^a Li^ 'J^*^ ^ (^>^ c?-'! ^"'j ^•^"' '-^1 0^3 
(_^ Ij^tHH >ia_LJ jLa I JiSL&j .(jLo}JI (_y^ 3_uj j^^ '2 J_t2 (jK Li^ oljj 

(3-3) (_yJI JjJiJ i^I iLuajI (j-ojJI j_^ ^^^-i-*-^ *'j-i-" C3-'l J^-^'"' l-iJls i^LkiiiJI 
tin]y^', n ^^^ ljlj_i2_La 3-l^lJ * IjS I 111" 27 (j_« (( 1jl>. 5j_u5J1 <lxjiiJul)) Q^£*Iu 
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dlUjS I ril't X_a SjjJJIjJI CJUj's I ril'tl i>jLjk (J-l^J (<UJ (JLl>- 2I ^^« ' (_y3j 

(_y^j (__yoj2l i-j^j^ f*-^?-^ lt^ Lij-SLcitij J "C 1" 1" L4JL3 j.i-1 (_yi«-<iJj (__>i=j3l 

I_j_iLj>JI oLsOU JjJiJJ (__>l3j3l jIJlA (_5-3 lII UjSLtuJj » '^' (jl (jSLflJ J_'~ '"11 
j^jii.1 jJI >1 . ..^11 /(SJaj^tJ JJjIj t—lj's I rill Jt^l^l (_y3 (jjSjJ (J rl «1 |"|1I (j^ JJ>-VI 

<i_iJL>.|jJI "iJ-ijJI CjujS I iil'itl ojui ' '" •'^■'^"' (jl (JjiUjEjj ■(_, I no I'lll ALkiJjl Qji 

jjcaj (_jJLl!Lij iCjIjIjIjSLII (jjjLjS Attjni jca- i I II i-^jj • 3" *^ .' J •— ''j'j'j^~^ 
1 is <i a Tc-j-i-aj j^j .jjt>-'i(l L^J^i cjlj-iij (j^ (JjjL^ cjljljljSJI cjLaLxjtA 

Ijl La i—SjJLJ (jl Cjljljlj£LII JjLJ LS jjUv 3 I (j^ill j-lJuj i_*j^^ -' j'-" LaJLi^ 
lil Laj i(jVI 4jlr jjfc Lxj) 9-j-i-^\ (jl^ (j^ i I III! CjljLjla Jj^ (jj^' JJl^ (jl^ 

. La j»jj (_^ jL^iuj ui^' o^ '^! ^ tiiiJ^j I LLLpj jjlaIII \jjt, ij\£ 

fj-it Sj J< jll dlljIjIjSLIIj . ljL>- ''Lml I i|-»- <iiuJiJ>JI JJjIjJI CjUjS 1111"! (jl 
(jjj J I JjJkS (j_a Jl>-1j 3^5tJ I ^ , ,."C t, I L^l < Mil «Lt_a ?«-u-l Jl>- (_^I (-JucxiaJl (j_a 
gL-t-<tSj1 (jlj ( I J -^ "^ 15 «L_Ll-^ (_T^i ^-^^-^^-Ij (j-* cJijJ-a (C^j (j^_ujjJkSJl) lLsI^ 
(j^l (_^ r, oil 111 (_^l (_,iiioi°:itl jiUiiJI Tjl^ (j-a ^LajLlII SalUlt iJU^VI 

3^LL (j_a J^l (^ o^j'^' S-^J^ (jT^ l<jK SjjjjIjJI cjLij<iiiI"iII SisL^jj 

(_JjJ (jj_LaL«Iu jjjijjl ^'slq (jLs I jl£L<kj (__)iij'i/l Ttlajji t_!j_Liaj 3 j -a- l"t 3^jj 
(j^ ja^JujUiajj Cj I J I j I^SLI I ^SUa /g^i i n-vj d-UjSjl 4 jiil-^l pL«jil jojijij^j 
jLSLj 5 al U II j^j-a CjLui^ «_a isLiiAJI jj^ 4_i^jJI iJliLijlSLII I jl • '.j" CjljLful 

(_yJI-lJLij (^J-ll tjjiail (_y3 x_aJj A^:a_L!l (_y^ jljJ,! 4j^Li.j jljil (j<-n; 
(j^ (J ihIi^ CjIj.j>J,I (_y^ljj^ (_y3 jLiJLllj jLiLll^(_Jjji.i jlj^ Lai , L^jjjj J(j I 111 
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O^j'^' j'"'^^ (.3-^ C^Ajisj Ct-^' J.i^\jX\ Cjj~l^ Ji^J . Li-Lj^i 'Jim ri-a-Tt l_gjJI 

j-ilcl Jl3 lill j (j^J .olj.j>J,l (>j (X-Rays) ^jjjjjJI 3j(Jl>U |_^j^ ^^ij (_yl^ 

LLij^ jjL«_UaJj (JjAJI (3^^-^"^ "-^tD '^^'^ iJ:^ (j-* '^'^^ '— *tHJ o' i3.' ' "-' f^ 

Sjjjiio JaLiJ (_y3 3j Miiill 3< Mi'^l tjUJ, i.".ll->. Ss ijj^ ^J Ricardo Giacconi 
i_ajjuj (jjSLII 7c_ijtA <ijiji^ (JjijSj La Jo^j . (jjSLiI LSjLj/ A^^jjua j-J^ "iJjSLi 

UJLa dLUiiiJI f_yjs 3jIj^ jii^'^l a1 . n-v'^l (_yi»-j i3_uiL>JI cjLvj^j <jiiIj.j>J,I 

.4^^ (j7ij» t (_gjjl 05^1 pJ-1 I— Sj » i I II 
(jl (Jj_SJLj )«_<jiIjJI jJQaJjl (_5-Lc (jjSJl 'ij-b (_)iLflJ Jii^ (j^jSLiiJI f-IjJ 

^ ^" -» " tfjjvLi jjij lEdwin Abbot <Jl!^l(2>Jj-ii iS^J ' ." ""*• • L^i-x-i -^ '-^ ■ ■■ " >(_5-<i 
j^LjJI)) j^LJI isjufc ^jij (jl t-j^aj i3jjj"i'Cjii1l l^piSlJl (_y3 (jiLc jjj I ii'C Mil 

(J S i"i I j^VI (__)ia_«_jJI iCjL»jj_a (JS i"i I (j^Sj I i.><« I (jLs I JiSijkj iid-»U , ,.11 
(j-« IjJlC jJjlj (j^5tjj . I Jjiit" ^^iji (JiS i"il ilAu (__)iuLiI (jj^ '-*-'i' "-^LIILo 
l_^ ^^-» •"■ iJSjj ^»< -»U . ,.1 1 Lj^^j LlL«jlj (j\Jj < i"i a ^ -»U . ..1 1 LJjLLa (_yJlj 
i_ajj(_i (j-^Je-i .f-LflJjl (_gl 4J (j-ujj ij^J ij^jlaj u^j^ d-»U , ,.1 1 j^ijJI jjJUfc 

,jJ^>U tiJIjjl |_^I jl S^^ liiU^ V (jSLlj ii-ilkJIj jiLaVlj (JiyiJIj jL^I 

(^y^ jj^^La \j^<i ( III » :Q^jij /<uij ,-il -»U , ,.1 1 j^^jj^oLjj sLlDjj/u (J-ajji^lj 
(_p 1 i 1 11 ■»■ .(_fl_L>Jlj aLosIj jl I lijilj (j-L<ijJI Ijijjj-caj . I Ji^ 4 1^1 II <laj.2j>JI 
(^JljioJI x_a «LajL^ Ljljj JS i"ij jj>- 1 IJljlj Ijjjj-aj (jVI 'a1^ La (_5i^ ^(j-^ 
(_yi^ djjji^ W'jj Ct^ tnAJXL (jjjjLajj (_gJJI Ijui Lo)) "-(j^aj (Jjiij (((jJ^^^I 
(jjl .tiJliiJI JjlJI cdJi (_,lr Lj^j .(jJJ^ lS3-^ -^^i ^ '^(l)i>*"^' ij:?'-'^*^' 
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JL>-I V . l_i^ OJ^J "^'U J-*'^' '^-^t!^'^ U_i^ * '"'J O'V^y^^' O'-^ IjiSLaj IjJt 

,_Jj_j (jl » J t^" ■•■_' Vj .«Ull t_jj^'i/l J-J>l.l t_iJL>JI dili |_^l j_;'^a Jai. ^ 

Lia^Lc. (_yijj j-i>^' « iji- 1 -5 » (2>SLI J . ^LJS jLji I jl VI J4J-I.I (j-o j^VI i_xJL>JI 

4^LfllIl^ jIjjVI (_^>ij La^Jie^ (jl ^jJulj .Sjii-ljJI slj^VI ^ . '^ .-..<~^ 
aJ-Oi i—i^j3j 3 ^ U , ,.11 j^UI jj^ (»LjVI Jl^-I (_y^ f'J-^ (JL^' J jj Ml (_,lr 
^1 jj_^IL3 i7c_La_(aiXl «uj_La jJ:>-JLj /cj> t n f a ^j_ka_La l!ij ul Jl>. LjLJj_a 4.>.L^IiJl 

•.S-LjLs j-jjJ.1 I J-<k (_yi^ A^^ iiitl ur^j jUjVI Sjj^lii J15JI j^Liko ^ J.JJIJ 

i«_j^l (j-S^J .iJliJLiLlI JljljJI (j-« *>^'j '-^' : (— ajj^j S(_g_^j_^u (JL>JI cJuS 
jjl cdJ j (j-* IjjjiVlj . ljL>.i (_J^ Vj (j-^' dJj-La J^^ (j-a (J r^ -a- ii"n jj^LJI 

(_gl . -»■ u . ..1 1 |__y^L>J| ti 1 ii-v (j-o 4jvjL>- L^lSj 3-3^ ij-* 3-ojl2JI 4_ij£l!l jJ^ 

Loj .anisic (_jJI p-j^j OJ-'^ ''-^' 3x.Lajiuj (jJjjCLtuj 4ij(Jj .4L>-lj (j-* Cjjj-3 
(JjJj (jl ' .'^J U."--<M t III, II CjjjU^I L^V . U^ . ..II I (jji:>o (_ylll 4.>-LfllLll I °" I J ll 

^ jcvjj ol jLjuVI ^>lilJl 3>LiJ,l 1 jl^ ,3£Uj o^b t5.^Uiiil,l j>LJI ^1 

(ji (3^1<l-l 1'^ -^^ 4_La «_Liia 4.<4ila . i'-'^'' (_yjj.^ JS i"i I (^^J ^ -»U . ..1 I J^LJI 
.d "»■ U . ..1 1 J^iLjU ^^^"1 lull 7c_La_(aiJl *_a jjjjL^IiJl lLdL^ ^J ill \ * 1..^ ^ 1 1 1 Ju^j ^^J^ 

2^^n;< 4jI JlJI ijJs: jjLu (_2jjj, 5 ^ t — II j^jLJI jjjbk jj^ SJI^jsJI 4^LfllILa 
3^j^ (j^ J 3 '^~ 'U^2^ ^SJ^ ?-i>^'^ '^i^^'-^ tz^Ij-lm y- _■ '-^"1 /tjjjillu j-Aj joj 
. LiJj_23 5_^l J Tc-j-i-aj (_yl>- r"''^; ' J-J^ (OJ ' jLjtjsl (_yjLuJI <tJiLc (_y^ d-SlJLa 
d.j*-l_ijJI J < I'l" jlj aJiaJI (j^ J-^i^ j-iilLo L-Uj^ i_R-^ li L^ylitA (jl jJLajj 
'Lx^jSl «_ij_ll (_jJI 4_4iaJ 'La-jj TtlajjijJI Sj^Li (j-« U>^'^'-:' i'"" ' ' ^„' cP^' 
V 5_jIJljJI (_yi .(jia-aLLII i±JLiLll JjjJI lillj ^^S: JJJJJ J^>J '■^P- ^1-^ 

(jjj jj 4_(SL! . LoLxj «Qjj.j>o Tj\^ j^VLs njiijijaj La ijJjJj (jl ^j-ll » ji^" ■ "j 

j_&j .(ijjj^ (j-«» 5JlJ^>-3 4_lJLc 4_Li^ (j-* d-»U . ,.1 1 j^Lill i_J^ "IJI lj-x>-l 
i(j-L»lajjiJll 'Lj^Laj sLfljiv ^l-»-"i 1 nj (jij i<iiLiJi,l i_ajJLll (Ji-lj ^JJ * j'-^"' ' "„' 
(JSLiHiJ aJl^^jj>. I Jju j.A^ J ^ ' '■'! ^1 .^^Juaj i ^^^:i>^ J J 1 A ' rt ^j_a 4_lLc t_^^ ^1 
l_L«_ij^ ijj-y <— 3i-LiJ,l ^L^J (_r^3 .4j M I nil «L«ji2U 4j|jJI (j-« LcjJ fjjusj^ 



m 



«^.^UI 6Jl7 



,d -^U ,,.11 j^ijJI 1^^ AuMjji jjkj 4-4^^ Cy3 iJaituJ 4^jj£ TtiajjJI ^:»-i 
jsJj . i3_2_L«Ji,l «CL3j_c. (j-« J-j-LO-U (JjLS jji J'v I'll! J-Jj-1.1 1 jui (_yiii.l Jl^S 



Jirr- 



•Ajjjjxlajj <1jjI^;v (_yl^ (jjjjj-i^ l3_J^ Cj-cS (_5-i-ii (2>^ I '■ MjI^ h^-i^^ cLtuijj JLaJJ 
jLu^l (j^j La iIj^LaOJI jsjuk (_y3 ?r^^'^'=-J "^ (Ih'^ . aLajsLj d^jjjLa sQIjLc jjU 
(j-a U,Lc jj . ^" I jji iCj^l (JLS I 1^ *^''^" ' "'J . Jaia (jJJ-«-JJ (IhJ'J^-S^ Qi^ O' 
JJ lr-l" t (jl (jA_<SJ jl nU -»- (j-O >j->- (JSjij JLa-lj (JS (jjSLj i-ijJ^»- Jl>-Ij Jjlj 

, ul ^ ', II ^j_a ^1 ,j A ,^ 11 j_t_Jl cju1^_l>. jj_* lJlIJJlI iSj-^ ' " '^ fc-lLsul ^_7^i^^ 

(_j_Lc J , ^ -» " a i4_j_Lc d-ftjLS ulj_^j i4j jLxjtA iJ->^ ~>^J 'CT^-*-* ij>^ 
(^,_Lc J . ^ -» " a i<lji^ 4^1^ uljjjj i<tJ jLtitA iJ-5^^ ^tLA' i-L!j.jv j<u .«_ij^ 

/n I rr -»JLa .3_<ijL£ L^JL^ LjIjJJI (jjSj Vj i5jj1 . n'a L^J^ j-^Iij V ■ U j U ,^ 1 1 

LiaaSLo jli-G (j^l ij^j .(_j-<-uJ i^ll .Ul ^, ,.VI ^^ jbu'^l Jl».| tjl '^"a (j-*^ J-* 
(jii J 1 f-^'j lS-^'-* •'-'-! J-^ '^'■^ (_,lf 3-<ul^ ^tJ'jJ-^ <ii«jtjj I jLu^l ^_^5^l 

(j^jl (ji jt-ualLijii 2 Ui .CjuiLsoVI ojui )<-i-«^ (_y3 JL>-lj (jLjJ d_4jl^ W'jj^ 

t-xjiiULi i-SjjLjj jLjLj'b/l (^^LijJI t-^jiSUI 3>^ La iJLiJf jls ui^ 3JUJI 

i>Ljl tiJbjl tjl j^jlaljjil Loj .^ii^lill jLtj'^l i5j-^5 '-S!-*^ (j^ '-^'^ I jLtj'^l 
(j\ii.|jCLo(j\jj(SLo Ajjfujjjij . jLu'^l (^y^Ljpl I— Lt^-o-U jLu'i/l (_jj^\ill (JIaJI jji 

, , U J 1,^ "»■ t 1 ^ , "jjj 3*_L<i.>. J ' ^"''* 

, U J U J^ 1 1 «_j_<;^ (jj.S[lli (_yiji». jbu^l (^y^Lij i_jjiSLo (_yJI 3 J I riilLi La? 

,4_4jl^ uljjJI «_L<t>.j (JjiaJI (_y^ Sjijl I lua 
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(iVjji (»J-2j Lojii^j .liJu (_gjLo JjLJ j-i^ (j^a_LO \jJt jLtJ^I (_yjLuJI ja^Lc 

I jl (j-SUj .i-sl^ J'C Ml t I ^ U . .. ^ j'J^ (o-^iLc ol-^ 'V ■ ' ^ '°' i^^L^-jj tjK I III! 
■ t-^ -^ 4_Ji jJl^ La jIjlJLoI (_, 1 r 3_jLflSL!l 4_j£ Lxj SJj^ia Si^jj /<uijL».i aLS 

j^Lv (_yJI J '^j (<sJ <lj| (j^ (*A>'W^ ■ 'jt^P Ij-<-u ' '' ■'"■^j^ "IjLfl LaLu 'pj''""" " 
(jj-SLj (ji J_i Vj .4_Lo (J_LLaJl (_gjjl (jlSHI (_yJI jLc JlS^ Ja^ j^t'ii iij /oJj La 

V J-ikJ .(_yAi- i±Ju Jljlj jj^ HJi-'-^ J' Lj-bc_Lo J I LiiJLa jLtJ^I (_^LllII mJILc 
LLIxIsI I!^! . "iLa-" i" I II t /jl » lU" . ..I <:USJ9 tciJOJI JuLxll IjUk ) T ' ^"' » lU" . ..I 
(_gjj| xjIs^I di!i LbjJ -•■ ; ' ^ J 3 .^^11 ojui (_y^ jbuVI (J^ (_yJI I Jo-lj I Jjj 

. I ijlr (j J t^ J (ji (j^^-4J 
^ SSlsLsJI jjJLA *ljj JbvjJ liLoj S4J 3iLv Jl»-jj JjiJ ^(jjSLII j^j-a (jjf 
(_yk: jlj^jjs liJLlifc (jl^ U, itiJlii Jlju j_i^ (j3-i^=«4:J jL«j'i/l (_^l-ij (oJi^ (_y^ Ij^ 
j_a (J_i 4_L^ (J ii_i I j<sJL«JI I Jlj* (JiU 3^j-o (jl .3j^l TcJajji (_,lr (j njl (J^'^l 

V (j^^ (_y^j <1jJI Jj_»-3jJI (j-SLflj V SjXJI Ji-b liJlill jjjJI (_y^ -i>=->« 

^^^jjLA V 4.aL>. Jcvjj L<i^ (Jljjjjl (jLa (_jJLl!Lij . jLiio j_lc 4_cSL!j jjJl:*^^^ 
. L^jju (j^ ?rj-^ o' Sj-oLiJI L^lJl£LoLi » jU" . .." V 3^U , „tl tijLijlSLILa .4J 
i^jdl x_tbjJI tiijJLl 7z-LJu2-i^ I ^K jLtj'!^! (_yJI Ijo-Ij Ijjj (jVI (Julsl 

jij_a V jbui djujlj ((S^^SJI 3_>^ ■-*" ij^-^ (_P-* (<sJi-«JI 1 1 nlr j _■ 1-^ ' j (ji (jSju 
(jl SLi-C i_Jl_Lj IjjK CjIj.j>J,I jJljJ I iUj lO^ljJ «(_5-<i' 'J^J:; "^J 3^L>. Vj 4J 

(_j.^Lij (jjJLi (jl—Jii dJi—Jo 5jlj>-Ij cLLiij (j_o jjLJiJj (((_^jj,£LII 3_5^" (J'v i"ill 

(_y3 ^'il ,>.^tt jajjcjsJI jj^ 'J'i>J^' <ua:>J (_p (_j^ LaJL>- iTcjiiil (jlojjilb jLtj'^l 
r-jLi- (_yJI (Jjiiejj Cjlj.j>Jll ' ^ X"" JJLajJI I JjJ (jl J-tJ La Cj^j (jr^J .(oJIjlII 

l_^jJI -- J . >. 1 1 J iSjJJtA (_p (_y3 (jj^Sl'l liJLufcj .(((_gj^^£LII 3>^" (JSLllJI Tzls-LM 

JJ-4JJ Lajj^j . « (_g J^^SLI I 3_>^" J*^ '''il^ (_y'cje-U I TtiajjJI (_ya LiiaJ I j.jjijj "IJj^ 

L^i^ (jj^'^l <Jiilj.j>J,l (ji (jjjjaj (_ajjj, *>?-* lS' lt^ (j-uSLLi!l (jLa aj£J\ 

dljlyjl 5j.j>J,l Cjjjdljl LxJSLa ^j_;i" " ^j«-^j ^jUi i-^j" "^J -1 j''' I."," 
i—lljjsJLs i(_yJL>JI (J3SLII (_y^ j-uSLII jLscjijVI x_Sj (jj| : Jlj I III! (2>C Lai . -SJtjilb 
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.(jlSLa (JS i_j^ «_2j <lj| Tcual^l 

jJjAJI (jLS lilj . jLjj'ill (_yj^LiLll I 'J J '^" (_y^ S^^SJlS (Jj;e_loj iijJJLa (JS-<Ii 
JL>-J ^j-^1 Iju^ JJ-* t-lll-i^ t ri^ll ^\^^] ij^^ . «Li^ j^j_u La r'J '^^' tjL^ L^Ii-a 

3_ujijJL>JI cjIj.j>J,I (2h« ^^^-i*-^ '-^JU «3l-(»» J (jji^mi j>L>oVI f_jjs (j^j^IjJ,! 

i>Lj>ojl (j-« <(3 I -(»»J 5-Jl J 1 II t_!jj 0_l>i '-*:'J f^-'' Lr^ L*JLiuJI jojijjuji Ji^j 
Jj^>. jl J i^ j-ll *j_UaJI dJaLij/jj Ld_<j/lj 5j^J_o i^j-J (j' j'j-^ (.3-^ j^VI 

(jl (jVI i_ajjij (jjcj ?USLx-a LdJj (jl^ I !il Li^ l^»l .nlj ■ I jjlj J'^jl (oJUJI 

,^^^_aj| I Jl_A jj-« CjLi-jj tri^ll i^l^^t ^_^ * 2iJ_A jj ' ^" Lx_4 ^j-uSLj j-jSI Q^SJI 
Cj|j.j>iilj . 4jj;>- jjJlJ (J3SJI j-<J^ (j-o J-^l U^J » J 1 .0 1 1 tjj '"' ' "J O' ll>^^-*:^J 
i_!j^>^l tjjiaJI » jl-^" • '■_' Vj L2iiLo Q5SLII Ijui (jl£ lil Lai .Q^SLII ijji jjuus] 

I jlj . jj_<-oi i_j_2j 4Ji_i tjjSLII ' ^ '^' (jl LoLxj Lajjaj^ lj_ol (jjSLj Jl^ 4_lo 

.liil^^ jJijLs Jijjj'i/I I . S" 1 1 (Ji-lj 4 J I'lij I jLa i_3jjij (jl CjJjI 

(_y^ La (jLSwo (j_o 3_jjjjJI t_jj_2i!l jljilol 3_ulSLol LSjLj, Ij^i jl3 Lj^ 

' • ^ "' j-i^ cdJ jj I 1 j ' J ' dij-aLill 5^1 I rill <ijiaij (JJJ J^' L)'^-* i^l 03^' 

JUu ^?-A^ ^>-^ * ^tH"-^' ' 2^ "^J.* *l->-iJ^I ' < J ^ ' ' I ijjLjk jj , ^" t ^1 LuS_4-iJ i ^^j-ul 

Ijl (j-SLIj .Sjj^j_o 3_jJjjJI ' ' J ^'11 ojLji (jl i_3jj(_i V (j-jajj •?-:''j lS-^"-* 
(jl (j^lxJ jl SLULc (_y3 jji-l (jl51<lJ dJajjj^ Lijl J 03^ o' '-r'^?:? ij^^ '— '-'^J 
LLIS-al LI, 3_jJjJl!I <_jj.2jJI eJJt VjJ n_Jjj>-l (j£Lolj jsJIjju SJjj-aj^ Ui^ 
J_aljjJI (j_o j-iiSLII al[l&, (jl^ Lxjj tul sLSjju La J^ SIJljI L^jJI Jjj^_^I 
^^* ■ 'I ■ J '^* * )t_a «u:>.ljkILa La (_^_Lt_4-l (J-al^jul ^JLA (j^SLj L^-ljJ .(^^^j^jsnVI 
joiaJI (_y^ CjLLl«J£1II pjljl (j-a (_5-Aj i(JLiJtiI Sj-iILaj <ijj_^ S_^^£L3 iJJLLAj 

(_yi L^Liiil jsJLj (jJ L^jj i(jLiij_i (_gi (_yi-c (»j-2j V Sj^SLa aJJtj .(jjjJI ji 
J^ Lij-uo. liJL^ . jbv (_^ir-i^l (_yJI Sjjla L^jSLlj .^^Lis)'! (ji^ JjS~i,iU 
(jjj:;SLlVl^ i LUl^ (_7^ ^Jjl La a oji.i-v (jl lix^p. ^l^jJJ (_7jL4J V «jLu i LJ 

L2_L«_a LlLc I j "'J '^ (j-C L^l ij-iill (jSLal I jl I ^ ■~..'^~ . .. I jmi Jjj I II (_,lr 
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i^>_i_LS Jljv ^_^I l_.a_-;e_-v jjuus^\ ^^JS>■^\ 4_lIj3| CjI oj i ri-»JI (j-« ''J^ 'jtHP 
iSjL^J VLa ^1 ijji^l Ji^b ^1^ ^L^JMII sUSjVI (>o ^^ ^ JjVI ^I 

(_gjJI (<sJL«JI (_y3 5Jj.AJlO 'LjJjI 4 OJ I ri-v (JjjLlIIj I_A|jSJIj A^jajJIj lCjlj.J>J,l 

^L^^l JJjlII jjLstIi L^f i_3jX.I (_jjJI 5jLp-^l 4jJjjJI Sj'Ciill (_yjfc aJJtj 
',_, ' "J ' ' ^^^ diLujSJI joi^ (_y3 5jjJi:>J,l j-i^^ sLxjJiill ijjjjJI joJI^jlII (j-a 

'^jj ' ^" j^pLx-J V J.>. ^_^1 L_(llljt_a ^JS t"il 4_4-J>l^ tj_3^ O' (1P^-^ lJ-*^J SLaLx-l 
Jij_<jil i_j_2j LLlII (»J^ "-^iJ (1>^ • J^L^Li 4_i aLl2JI J^ I rij V j^l J-Aj ^'j 

. ^ t no t"it1 LLaLliaJ ^_^.>. ^_^ 5^J_JJLX-iD ^1 Jl^J_u * )^^ Jl>-JJ Jk^J . jj^-iill 1 Ju^ «u_u_uj 

j ■-'^'' (ji VI 1 M 1 r (jyijJ ^La 4jJij'i/l S^Lv (_,lr LJiiJ jl_j 
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I 

«2-J_LJ>.ul_J^))J « I -J_L>-ul^»J l(( I I -J_LJjaJ)) J « I 

5j_uSJ| djlal fiilLiC^jjS La I jl i^aL-JI (_y3 3W-^^ 

^_A Lx-l A^-fl-U-U LuSJ J . A^J?E_U 1 ij^-i jJ_U£li2J ^_^Iij 1 1 Jl>. 

,p^j_i_ut ' ''''^ ' '■ ^jS" ( ti ^ ■ ^" ' '■ 1, 1 ^_^ tijj j JJ-* cJ-'*^^' 

jl 5L».Lcj lAj^aJJI ij\j La i_aljLAi jjl:>o i_ajjj/j 
(j-o J J iS !l 5JLAII t_!jj *>?-* C7^ ui^ o' '^ "^J 

«(j^ r t fill CjIjLlL^J j^^J*^! jj-* 'j ^ ^>-^' ' ^ ' ^ * * J 

l_5_aL^ jlS i_j^Ij.SUI ojui (jlSLji Qi^ o' dj^^-*-" ^' 
sjjij jj^ (j^ i I nil (j-o '^'j't!^' i>J-A iJ^T^ '-Hj'i)-^ 
5Jlj>-Ij 4_iJ^_c 4_j^j^ (.7^^ cdLui (3^ («Jl iLui^ 
ij3_>^ (j-* l_m_c (2>^ i"'ii i"iS Ji^ SJljjlj ajLciuv (j-« 
I _. J I iiL«-iJI LitljJLl iLxJis-LM ^ I '^ '• I'-' _■ ' ' " • 1-^ ^ J 
J J r ' ^ ^Ij3 IIj iDragonflies (jljJ'i/l 3 ^J ^"11 
(_jIL>- jl id-JLtll CjIjj^ 2I CjI j Jj^j^lj , d J tj , >. A 1 1 
JL^J . LaL^-l 4_ljl_lj_Ld 5^^S_*iJ| ^1 J^^I^J>JI ^ t ri ill 
SLpJI 5Jl I ii«i_i ,3"a \l ,^1 1 1 jjlj ij^La ^j^ (JSl! Cjjiai- 
(jl .S>ljLa liilj CjJl^ Jji i^SlIj .(jj^' (Jr^ 5J5Lji]| 

997 



09SJI 



jo^jJu (_>l3j3l TTJi^ '— ''jHi)^ (3 ^ '"'"' ^iJ^ L?J'-^-^ '^J^ "^ 1(JjiLlSJ,I I J-A (_5-3j 

«:LoJl2JI -\ :'^^\\ jljij (JX.J 3 I J j -^ t I 3jJ^JlII a1 I ri-v'^l (j^ CjULcjVI (J^ (j-* 

j-j-C i_2j_i_LiaJLj jj_«_i_a 1 i i S jS jjl _jj Lo IJLl>-| jJ-jJ j-o^I IjU-v (jJ j-ll 

ajLSj V La «(_yjiu 3-<4il^ .LdJjJ La^Li. jj^'i/l c^l^^ (.^-i-^jl LJ'j •oi^'^' 

.(jj£ (j-* '^' LJ>-«-^ ji^ ij I'll J II (j^»-i 

1 I II j'lj (Joseph Fourier) I d-Ljjj^ i-Sjj^ (_yjLj3-j-aJI o^ '^^l aLc (_y^ 
(jj-^ (jjjjl jJll (__>iij-flj (jl^ Lojii^j (Isere) /n . nLi 4_3j^>jlJi,I 3j i nij-aJI SjjI ail 

iJaj; T HI jsjlij (jli .aj-'i^ (j-a Sjjiu^ 3jjL>JI ^^^^ IjJj ' ^ ■",'^\ liCUJaLLo 

tfLcjLs (j\1».Ll!I <_jLax.lj aLjIL&I ljL»- Jt^ 4-i^j Mill cjUill <Aju ^^s 4iiLi3j 

(j-o «Lljj^ 3^jji5=^ jj^l i_jjax.L3 .djjjLa.'^l JjLjJ 3jJlj 4jj_LO (_yJI <1jjj^ 
J T* (.j^l S-UjjIjLIII 31a:>JI «L(jI (_y3 l^< Q-v Ji^ (jl^ lt-'J' i3j^-i^I (—ajtlll 
.cLfljjLill 5jL<ia^>JI dJLLj (_y^ <ljSLiii!l iJliLajUU ' ^j ' ' ^" (j^ VjJjjtA I jj** 
ijLa (jSJj : >LjL3 J^Luj i^gJJI jJ^I t_jUtLC:l 3 jnjIrji^^-L^JI iTjLjIjSLII Ojliilj 
jji jJ^I (<u-ol (jlS .i_ajj(j jL>-i y '.<1jjj^ <_jI^;v (jlSj iCjuLiSJl aJ-it (_5-i-«3 
I jj^ <— 'iJj J.>- 1 I— 2jj<J V (_yjJI 'iiill j-LM ojUi jlj . (jjjIjaLJu Ijjjijlj^ 03^ 

icLjujiill 3 jj .^11 3jLjSJI i_^ jjjLji ^^j I '1 1 j 'Ij IjLjJSJj ujiJ Tc-jj^i jiia 

^jj J I llj L^j_<ji (_jjJI 3^ ,^11 1 ^-.."11 jj^ (__jiajjij j^3-* '-^'■JJ' Li-u-lJ-S ijul£ 
iZij i"i I JL^ CjjISj .i^^i-V Cj^j (_y^ (j-\_ujJLll »l oUII i_2jj-aj iJJj>o dct-iisjj 
(j-<-u jj^jLLaLi kXi jjl Laj .Q^jij^LJo i—iLioJI I j ^ j"lra cQajJI tiJJj iJli^Lajj 
d-ujji^jj-i^jl CjuuSJI jj-aj ijisj d"tj^U -^j -1 U jj^-. I ^^ 7=^?^ Ct-*^^ JuiujJI 
«Lo^L>- 1 (_p=j I (_y3 4_Lo J^ 5j^ ijj'^ U5t!-^'-^ » '^j (<J (j^J • "ix-iJi^l 3jj .^11 

LjJ^j_o L-i^jJs i<ijjjj^ <ijL2J (j-« 3 ii II 27 Jlju (_gl 1 1828 aLc (_y^ VI j '^ " 

^IS ^_7^l '^ J < >* *- 1 1 ^^1 «LL5tlll L«jLfl_a i5j_AL^l JJ-* cirj-'^' ijr^ J^ i^ij Li^l^j-iHj 

:(_jij La I j '"' 1-7^ '^i?-^ 
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Sslj^VI 3_ojL2^ . jU", , ,.". J^ : jLjL«Ji,l (j-« 5jl».Ij Sx.Lj) 3iLiJi^ (_,lr U^j 

(jl (_yjfc Siajtill iii]j(_y^ jjslj^l C^l51(j^LiJI L^l bj^^^^l jLjj'i/ (_yjl 

(jl LJjL>-'ii (jS.4-1 . . LlI JljjlII ^.^li Ij-ji-ij ..aaJ5i>JI I ' « 1-^ " .(jLujii I (_yl>- 

i_3jJ<JI jj^ j_)ia£jj i(jjiL<i:>JI (j-a ij'-^ L7^ (j-d^Ltai liJllifc I 'j ^ ■ . 'L^-jJ (_ji^Lj 
(_jj| JlJ(_i joJj j 1^11 «jj^ (_y3 «Ll>.jL>JI diuuSjl S^lj^ Jjljejj ..Sj_uSjl 

JS (J no I'lll sjjIo LJ ' '' ■~"^ Lajii^ L*!! jiS ^ ^' J 1^11 sj-cb (_j^ '-*^'j iy^ "-"J 
jl 4.4Jjl^ 3^1 (_gi (jJLui (jjijjj iaI^^I i_JJ-<-u I '" ril Lljjjl (_5-2 (j^=e-l ..(Jj-i^LiijJI 
'P- J '?-i^J-" t—iyLjiVI I JL^ SjLx^ ^JSi (_jJI (Jj^jlu (jf <".^ I U" . ..I i«QjJl>- 

!1(_,jIi (J^ f-"^ uW 'jj-^' '^J • «LaJ-2JI (jjJ^ I r-i 1, 1 «LJI (Jj^jj i_g JJI i(_xa4l,lj 

.((Lajl^ 30 (j^ (t^Lal^ (J^ V (jJJJI (_>ul-ill 

j_<ji ij-i-a^ (_y3 (jl£La J^ (_j^j 'b'^-^ C7^ iLdJ^£LII Sjlx^Ij (jIjJl>. (_yi^ 
(jLS . Lij^_2j Jl^^ DJ-^ cjuLjSLII 5>Ij^ 1* J ' "_' "^^ '^J Lojii^ q^jIj^LJo 

i5jrtjlrjjjjj!l 3J<iII jj-aj liia (_y^ r'^?^ iJJ"^ U^J l^jLa. Ji^ <iij^ (jj^>_uSLII 
L^I »1 qUIl ^^« ■ (j-li ^J .((<ijj/jL2Jl,l 5jjji:>J.I CjuLjSL!!)) I j 1 "■! (_5-i-«J (_j^lj 
1 /j ^ I A * rt (3^-*^ Lt-"^ i«Luajal_iJl Cj1jLkIu_uJiu 4_uJiJlj ' '^J J ' ^ U 5_^-n_uaJ1 (j_a p^ 

Liu Is . j^_lLiJ1j (jLLLijl (Jj*_lI1j (j_a^LL>Jlj i«L>.j_<cm ' '-^ J u *w 1 1^ Q^_LtJl (J-S.4-1 
(j-o lJ3l-=^ (jj^ " *"' ' " ° 'j-"^ O^JJ '^11 q\ ^"'"11 III (j-o t-dU^ <lilLc. (_jjl3jA!l 

5j_ljS Cj I JlLjc^ CjjjIiJ Jl^j . (J iiStll ^"'"11 III (j-a ijJLLii (jlSj .sLxjjLill ;j^ '^H 
/<sJ (_5JJI I Ji_Ljij j-^»-^»- (_yJI jJaJ (j-^-o^^pIl JL»-i tjl^J .4^lj CjLajvjj jj-o 
. I j ij ^ ,>. ^ (.j-i-*-* 'j>^ tj^ 'J ' '-*jj-*J '-^^^^ 'J^ ^^^■-'jl^jjj jll 4juL<S (jSj 

I III M ij^\ ^ '-^"i ' ' I ^ I U ^ y I ( (_L>»J)) (j-« «USLa ^t-Jj I ii"il1 j^_a^l jjjv (jl (ji^^ 

V LojLLc. J .^ "ai jLjLlJ (_,lr J '^^" cdjl : Jl^ij Jj^iaJI jj's li'll (j^ Lul J 
i(jVI (__>l3j3l TTJ"^ SLpJI (j^ ^".j"A"ll ^^ liJJjJ JjLxjO «(_yji . l^^jiS ^^£Lflj 
(jjSjjj (t^ijLMJj (j^^^pj>J,l (j^ j_uSLII (jLuiJI (jlLaJ,! Sl^^l ju£Ju i_iC^ jl 

((.(jIjljII Ijijk 
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(j-a 1 799 aLc (_y3 ' ^ .':."nI j^ 'J^-^j >^=*-^ 0'^ 'Lt^ "-* (<uJi2ILi i^jJ (jjLojj 

JLuij (_yl^ I J ^ I U i jLia I Lis d_ujj(JI <ijiill uj ^ 3 T..' 'j-''^ OV^Jjj'^' o' '-^^J 
jojJl^ Jljj_o (j_o Lv^ jjaj>JI Ijui (jt^j .Rosetta LIjjjj 3 j o i i "t (Rashid) 

:(_j_ii 4_itJtA CjULI CLlMij 3-ljIlSLa L^l j 3JLj/jJI <lj| Ljtiislj Ijj La ^jlisjJLJ 
2\ ,^', ^ i_2j.j>.l_i SjjIjSUI 3_iiijlr j^j(jll (2h« p>Jj i(_,lr '^1 (_y3 3 jiijlrj^j^ll 

^" ^ ■ jjc.j>JI (jj id-Lfljj^VI 4JiiII (j-SIb (jlS (_gJL!l iQ^jij^Li Ij^ .(J-fljji^l 
Ptolemy V (_yJLLu^l (Jjla L>JI ^..j ijl^-^; JiJ_pJ lSJ^'-^ iLalla-l CjLiLjSLJI Jl^j 
tfjuk (_yi J r JL3 dJ-UI o^ I JiiLJll J-tJfl 196 aLc: j-jjj (_yi lEpiphanes 

/CJJLSjJ it ' *'j i>*tl ^^^^J t(j\jLLM\j^ I nil ^j-L>.l I liU ^l^j_i_u (^^^ilsl ^_^i^ 4_u_uLl1,1 

i3-j^ "C I II < tl cjIjJl^!! j_j_^_«jj i(2>iJij_<ilLl,l (j.^ j-iL«Jlj jijL«Ji,l (_jJI vJiiLi^l 
3UI , ,.il ^^ ^LajJI (jj-^i^ LajiJi^ (j^jJL>JI jil£L>JI sdjijij La (J^ jL-aHi-Lij 
Cjjl».j jl^j .iJlilj^ 5Jl^ (Ptolemy) ^..j ^^lU . j<"ij (_j.2j^VI ^^"H (jl^ 

j_o3l (jLS I jl ^ ..J 1 _^ I u I ^1 j_ulij jjIjjJI isjufc (j-0-'^ dil <iKtl (jl \js>- 
(jl (Jj iCjIjLa^ ji jj 1^1 'jj-*j oj^ o' ' *'^°' (1>^^ ^ 3jliSjI (jLs iLdJjs 

Jl^ (_y^ (j-*'-'^' jjiaLv (j^jij^LJo (jlS . )«JaL2js jl L3j^>j>- (JixJ jj^jJI I ilr I 
CjJl^ L^I (J.<u.aJ f_j-ii\ Sjij liiU 3jiijlrj^jjjtl iJlil oKllj 3_lSj^VI CjI <iK!1 
q] "iJ-iu «d j_y:»-jl i^JJI j-a^l i(J^I (_jjj3l CjjI£j .5jL>-Ij I . --» J . ^ I ^ ,1 , >."" 
(jSjj . xJalia jl i_ajj*-l (j-a «Lujijjj Sjjj-oj (_iJGj Cj-iIS 'i.jJijlcjju^l dJiill 
Cjjiljj iJiusJI (j I ii'tjj ^3^^jj A VI (_ajj>.^| (JjLSj 3jnjlf-j^jjj!l i_3jL>.VI (_^I 

' " ■ " -1 . ^" (_^lj i(Philae) (_, Ij"*^ i_^ cjjJus- sk clu\£ 3Ixjla Q^jL^Li ,_jjJ 

l5J'-^1 '-rH-L>-^ "'^ri-^'J ^ J "'■L^ *" ■' "J-^Wj-i-^ (<u-uV (_yLil^ jj-i^J I (JjLjiil 

(_yJI jLuijJI (j^ tjI'ioKII ij^ '-^^p=^ Cleopatra o^Li^JSj Ptolemy ^..j^jlU. 
jLlaVI (_y3 (Jj'^l i_2jj>Jlj ((i_!»i_2jj>JLj Ijjj Ptolemy ^..j^jlUi /<ujiI .(j-<.<JI 
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jji (jji^LiJI i_ajj>JI (ji J->^ Cleopatra jjjjIjjjK (_y^j • j-i>^ J^^ (_,lr jji 

J-*J '«ij" J-* (j-''-^' '-A>^'^' o' '■''^?^ "LH .-5t!^ Ct^ til! jij . Juj<3u (Jii«-« 

_I (_^J_lJ.2j j-aj (_7^ jJ^Li^ji^ ^'-^ Lt^ Sjia^lj Sjjl jJI ' ^ . ^ "■ Lai ,Ptah 
(J_i_UaJI (__)ia_»_i I I J I II jj_aj_llj i—Sj-^vjl (j^ ■ U I -^ 1 1 Ijui .«(jjij^l d-LiI » 

SJl^ (_jJI r-Lljvl j_o3l ijS^j ■ LjJj-Sj y ^ ■ ■■ ^-^J " I iij LoJ-i^ dJJi J'^ 

LixJl^ . Loji^ j-i^' ^-'-"j' cj-'l S jjIjlII 3jAjtAjjj jll (_2j,^>.'i/| jj^j (J^ Jl^?-* 

J '^ " 4_Lclj^ ij\S jj Lft^ 'J^^ t-IjAa (j-«-^ LvLlio 3ijji.jJi,l iJIiIjLLjVI 
3 jj .^11 jLjVI »1 1 r (_, 1 r J_4_«JI ljl(j I ii_i (_j£ll ^IjJlJ /<ufe»l o i ni l^laLvi 

,j^jj>~'^\ cuj^ JlJs Cj-JL^ ct^' iTjLLjSLII (_yi^j^ J< Ml t l^j lilj^l (_y^ 

.«Luj3^ (_yk: iljjj(jl^ LaJLi^ itLs-jIs JL3 jjl^ |_g jdl Jlj mil (j^ LhH«-o i^IlS 
il_gj^i ij\.ju^j>- «_o Jl^vIj oLsoI (Jill j i(JU-ajl SLi^ Tcj^ (_y^ CjjIS '^=-4J 1^1 
I Lfcjjtjjij L^jejju (j^ (oJSIu (ji i(j^ i I nil i_32 I 4lLaL»^ Cjlla iS^LSIlI t-I o i nllj 

i«Luj^j «Li>-L_u SjLciu^ JJ-* lJ-*'-'-"J L>^ lO~^' 3j_a cflt j tt- u (2>-!tJ iA^^_ulj 
I its . LUajl jjlSUI (_y^ Jj it-cuiJtLa tjLojJI (_y^ V ajJll ojui U^: SLiit^ L^J^J 
(jl ^1 j 1 j ■> L'i-'LS-<tJ • ^_;'^'* (^jlsj^l 7rjL>- SjLiajv (j-o J:J-^'j SJLjj i iol i n't 
i LlL>.1 J 1 tfr I II iaj 1 jL.^A_aj i '-*-*'J (JJ ^J ' II ^_^-:*-jL>J1 *LxiiilJl ^j-* (_7^^l *1j j-ll 

.L*!! J I J 1 « ■-I J (jl -' j i*^ T I— aj^ (j^j .(jl£LoVI jJ^ -1 j'^ll 31^1 II LLlII I j"ll • "J 
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JL>"j_J 4_j)-jjiii-J (J^^c-l ^(^.3^^*-^^ lA-> >-* ^-^f^J ^?-^^-^ i^ilLa it-ilLLA Jl>.^ lJ-*^J 
■"'I -1 J " iL^-lS 3jiii"tl .~iljl i^^^ll ^^jj a£j~ i"ii a 3JLl ijJLui (jl (jiiJj • ^IjlS 
/o_L«JI u-i, oSjJJIlXI SJlJJI diij .j^VI ^^ « _■ II ,j^ Lillje^ l^i^it t (jl^ 

SjljjiJI iTjIj^I (jla idlla^j . Liiajl o^ J^c?^ U^J-^fJ i^ljJJI SisL^^j 

/«.SL:>iJ (jJ-II I j'l"' 3_l-jil.J>JI (j->-Jlj-^ J-JJJ l5J^'^' J,^ L*I J^>-1 JJ'^ Ct-^' 
i—aVl Sj-iiu-C J^5e-i ^LlLs 1-'^ Sjj>-LLo SjLua^v CjJl>-j ^1^ .(_, I rm I'lll LLaUij 

L-al I'^i'C" I III u^ ^Lji^ LjIjlj (jjjJI (j-=tj i(JjiSj Li^ 5-a j S" a SjLcii^JI j>JLjfc 

'"'Ijl '^-» ■ J ' ^" ■ (jSLIj . L<ili>- LLJI l_ji.(.oj Ji^ LkjiiLflja O"^ i(_j I no I'lll ^ll'-'ill 

i_4^lj.SLJI (j^ cjLal I II U 3 J U j" 1 ^ X" V 3.2jjJ3 (_yJI 3^L:aj (j^iaJ^ njjji.l 

(jjSj (ji i-j-^^tJ 4_LlQil <ix>-L(JI (j-oj • 1 ''^jl f'3^?-'^' <j^ CjLal I II 111 (Jj n _i I ii-r'^ 
^j_a I Jl^^ 5^^_j_aS «Lj_4-S /c_LoijJJ (J_<_uj-1 q\ L'L't S -<^-U «UliS_a ^>-^ «L^jj_Lij| i>Ju^ 
I LlSLfljO jij^jcJjl (j^ jlj^>JI (J-S_i (Jj-jso 4-gij I II ij idljla sLilSJb Cj La j U U 

1 ^ ^ , .."X" ^1 i ' i^jjl-^" jLt-iLA (j\£ ■ j '•^ ^ ^ ' '^" ^j ■ ' >* ^ ^^^"^ j2>^L4-ij i Ljtxisljij 

^-ajj-LaJI tf J_ifc (jl jjfc d-iiukjJI (_yJI ^^JJ (^ JJI J-«'^l (J-*Jj •J'^^^ Cj^j (_y3 
.Radio Astronomy (_gjjjljJI Ldiill /oJjlj .i_ajj(3j iSj^^vj^ 

J_a 4_l_ll3j3l 5j.£LII (_5-l-C jl jljJIj ^.iljJLl J J I no I ^ '^ ' J-U^jua J-S,\ 

3 I II I iij^ p-ll '^1 Cornell ijjjj^ 5j«jiL>. l^U Mil ^Jjl\ (Arecibo) jjjmjji SI Miia 

3.2ialo (_y3 jLlol . 305 ojJa^ «_Ljj i_g JJI Ja^jJ,l I jui Jt»-JJ .3_Loj.i!l (»^i«JI 

3J 5^^ ^j-* lJLLi.fl_« (J_uSijlJI ^ "^ I-^ ' '■ jJS Ml tj ^Sjj^j^ S^^Jj.^^ ^_^ CLUU 
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(jjaj-iiJI j3_5^ LJL^ ^-^J^ ct^'j-* lt^ 4jjJuJI piji (_jlr L&LjI '3^j-« >L»iiiJI 
J_Lcj .ajLJiiVI (Ji:><J "-^^^ 'V - ' "^^ ^J^ • 'tHJ>^'^1 '"JJ"*^ ' i'^ j"jj i_gjJI 

(_y^ 4jjJl1II f-ljJJ i^SUj !(_,<! I iiV JLjijI jL^ja^^jSLJl!! aIjcjeIj^I jLlo-I 

AjLJ-"i I III Jl^j .^Lua^l (_yJI I j • ""^ «j i_gjjl ^^ '^11 (_yJI SjLJol i±xj (_yjl^4JI 
(_yi ^^J^\ lIi I J Liajv (j-« 3-ojLS di^Lc lIiIjLJoI (J^ ciliJe-Lll J J J ' 'ijjl Juusj^ 

(_yjfc (.7^' <i I3-A» (_yJI iJo-aa SJl>-Ij 5j-ij iSJLxjj tiu (_jJI S^Ll^Vu . ^ I . >. ^ 1 1 

(J_4_«JI (_y^ d_Li2llJI LijulSLol (jjSji 4_7^ LdJjj iSjiJJLJ 4jlj|_^ (*_5^?^ 3x.JJlJa^ 

.J^'^l (_yk: LLJI Sj-uiliLi Sjcj^sIj (j,-*JtJI jl.5^1 Lt^mW "^ cr^ 

A_i_2_J ^t JJ 1 J I iijjt Ja-i3j_a * j'-^"' ' " *J .A^J?E_ul ;j\i 1Jl>. 5^^_u^ dlLbLoLA ^_^^ 

(2>Ji (_yJl ^Jlj Ll£j^ I jl iSJLAII t^jJ *>?-* 3^j-" Lj-'l ^1 ' "U ' ^.^"' (.3-*j 

.<i_Lj(_Ljj3 <Jl!l_LjvjJj_(.SLj j_A .(_g^jljJI dJIii!l (jl (Jj-2j .(ji JlJ 2j .sL^^jj 

-jl ^jljJI CjljLJiil Ij-J-iS ^ — " T Jj . jjjl^l CjL>-jja ^1 'J J I iiilu Luj^ 
q\-ljj ^^Ij «LLij>. ^l—ilu L^Lilu tAj- j^ e-LlI ij\i ^^s>-^\ jLi-I' «LLsL_u^ ^pjLjIu 

LoJlJ-C. (_5-J->- (J iM I70I (J-u^J (_5-3 5Jj(j I ii^t f I iTt (jl (3^-<JJ (.7-"' jS injin llj^ 

(^yli>- 3jj .^ .tl CjLvjJiI (J^ia Jl SjjjJI 'La-jJ , 1 1 , , >. 1 1 J jjL>. jJI /tjj_a (Ji2j 
'^ J * J J I'ijjjSJI SjjjjIjJI jjU-ail (j-a j_uSJ| Jl>-jJiJ . Cj l^p^^Lp sUixiaj 

Pulsars 5_»Aj1_LII j»j.jtjjl L^_Lo j^jj i3_L2L«JI SLpJLi L4J 4^>Lc: V (_^l 
tiJliikj lA^jsLJil 3_L».jUJI *l^3.>Uj it_<^ljSLiI pUJiVI 3^3^ Ij luijIjIjIjSLIIj 

(_yi^ SjjLS Lls-jJjJSj (_gl (jij •(_, ' lijl^LiJ-a ji^pSj"^! (_ajIaJI ^jja \j-J^ '*>^ 
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ji 3jj .^ .tl j^^_ji!| cUjilj ij»jja_Lll (j\j ij^\ I II 111 «uiiil!l CjLpj^ : L^j^^^jj 
La pjj jj i5j_L»im <ijj jLsJI CjL>.j^j "ixiajLiJI CjljJj^^jjJIj i«Ij.a:>JI l1*^o 
'" J '^^'1 l)3^ lJ' (1>^^-^J * *^-'-'-" <— iiJl l3^ ^ -^ . .."s t ^ Lx-ij jjL_ujVl jj_a^>->-i 
O^^i^Jj H_gjS jjjIjJI (^Sllj . I j"VI I ^"t ^_y3 jjjIjJI 3l^j ^ i-.U^." j^ S^JlSIHI 
t ^^J^ t Ljjj Lciaj^tS «LaiJtj_a SjLciu^ ^j] L<Cl^v ^ 2/J_A L_3jJl_u_uJ , Ja_uaiJJ 3*_Jj_i_uJ 

(_yi ^jljJI l_L^^jjS!j A JLJ-" I n't (ji JlJ V iCjIjI I iltl ijji (JjLj/j /n 1 I 111 (_y^ 

(j_a 3_jjjjljJI tljujS I iil'itl r-ljj>.l (_jJI jjJLi^ OJJ ' '^■■' '-^t'JJ •ijj'^' (»L2Jll 
^t L'L-'(. S -a- J -3 ^^Ij «LJlj_uj /n \ I iili ( II LiS i^ij *«La-ijL2Jl Ll>-^ j-tSlLl 1 L-djtILa 

ijJLLflJI j_<kj i«u cjj.j»ljJI 1 : 'i < a J (Ja'i^l i^^ lo^lj Llui liJLufc (jl ^jju 

l_La.j>o tjjj^ tj) [2A-a-i (Jjfc i LaJl>.j ((cULlUI » )J-i» '-ijj.jJE.a ^_^ r^^?^ tJ^rriLM 

(ji (JLaJIjvl j-it Laj S(jl's I iitLi (JjjiLa i_x£jS (.3-^ lSJ-^^'^ iS^^ '^^P-jJ' J-* 
5jj>-ljj <ixiaju Lijjjjc^ 03^ o'j L^^La Luj^ \j-a] «Lu.SIlII Cj I j LiiajsJ I (jj^ 
il_i^ SJljjlj j-j^ iJli I j LiiajsJ I ojui <-J^i tJl-3 (_yJllIuj i3^JL2jil iJli L«jjjj>J, u 

(^J^juLj a\j^ (*-^^ ^ * S^ cr^^ 4_aL^ CjLuljjfc ^j_* L^ljL_uj ^J-i-uj3 La-ijJ 

i_j^ '^JzJ '^LjJ »I I III! (_jJI jjijj LaJiJl^ '-^t'JJ • Hj'-5^ Lr^ ?-^i3 'Sjj-^><J.I 
LLc LaLaj ' ^ !"-> " ^^^ ■~.. cLj£ joJLc i4j^L>JI 4jjjiaJil lioLiill cdij i^Jl»-I 

I ^ '--'1^ jJ^G l_^ ■i-'^a 

SLljsJI (Ji S Mil j^iiJ (J3^ "-^iJ j' i(JLaIi>- 2I JUjlj S^Ji^Hil 5Ll>JI (JK i"iT 
j_L^ 4_cj_aja^ (_yj| r-Lll:><J 3j-l21IIj 3i^L«JI CjL«.<u^>J,I (^SLIj ij^ I III SjiitU 
JLaJLcl (_gjjl t_gj Ml J II (jjiJLsJI j^iaj (jLJii L^Li w-Ja \l ,^1 1 ^j^ itlaUst^ 
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(j\S (_5-lJl n_gj J 1 -»JI J .^»tl ^^^ CjuLiJI J ''j ''"j iCjIjjj-oLcjjJI lIij^ ct^ 

(J^ll^ ^JL^ tl Mil ilU Lt-La.-V * j'-^"' ' ""' ^ CT-'^WJ >-°J-4^ Sj ii"l I II a J-i^ L^JcSLIj 
3 <1 1 I ii" I II a i'n^"i"°l ij^jJjjSllII 31».jJ,l (_yJI L^jj^J JjLJ «LlJI I L^la IjLa. 

.^JjijjJI <_Jjj>Jlj Cj^lUllj (J^jsJIj > Mi-»-ll 
V jo^jJI Llj^^ jJi2jj (_£_>jSJI 'Ljjiiill iSjUfc I ^ ."X" , ,, I j^l j^^SjJ,! (j-aj 
i_2jj(_i (j_a_ij . LLjj_3c_a (_j^ 4_aJ_ijJil «LlISIlII Cj I j LxiusJ I JJlC (Jil<j-i i_g jJI 
I ''Jj •"' JLjiaJlj I juij i(_gjjjljJI LdliiJI (_y^ SjjLill L4JL1 3^Jl2jJ,I ajLciusJI 

jjj-Sj 1(Jj3|jjl1I (2ha JJl^ <_jj_il3 (Jj^Lv jl 4jajjj ^ A.^j I (N) i_aj.j>JI i_£»SLi 
Ji^jvjJ I^^Jiu l^^^JJ^ 0_3^ O' '-r'-^ L^J-a Jl>-Ij i_PJ i5LLi-aJi,l (j-a Lcj-l L^la (JS 

(_yIL!l Aj^aJjl 4 J I ri t jji fp '.3_Jl_Li!l <-JjJ *>?-* cr^ ^3^^^ JJl^ j-A N - 

i_^\j i3.^j£lll 5 ^ J tA : 1 1 ^^ (_^ljSLII jjx. jjfc ne tS-u^j^ oLa^iila L^jJ 

djlJ^iJi,! i_x^lj£L!l 4 J I ri t jji fl tSl jtH «L<iJ^La iLlJvjJjSjl ilsjj^ I j^;*^ '^J-* 

(_ylLll SJ^SLuil (_^lj£LII 3 J I n't jji fi '. ^Ljls SLpJI I jj'a cjLJuJ (_ylllj SLstil 

(j-a 3Jj£wijiJi,l i_x^l^£lll 3 J I n't jjt fc iSLpJI J I "s Mil (j-a (J^Lc J'C Ml I jj"" J>^ 
jji fl '.~iVI .^"Vl (^Ir Sj-iLS 3_Li2j ajLciajv L^j£ Cjj^Jaj i3i^Lc. iJliLul^ (Jj^ 

p J <1 '?e-a (_^1 I tSjSJl (_^ 4_u.SIl11 5jLxii>Jl cLi^ Cjj o"i i iil t_5'-^' tlh^j"^ g< i i ii 1 

.^^ji.'^l I "i ^ J ^ 
NrN-xfp X ne X fi X fc X fL •.(_yJj U^ ;--y^" L^K 3J.jL«II LLu^ I jlj 
j-iiaiLi (_yjij 1 J-a-l^lj J lii^ll (j-u t-jIjjj silj^l (_yji F i_aj.3.| J-J-«-»- (j'j 

N- JJjlL! 3j_uSL1I 3.<u.aJI (j-a Jsl 

Aj.=tjjl jJl^ |_5l i3JjL«Ji,l (_y^ cj-Ij'^' J-aljjJI (j^ «Li (jjjLi V IjJlS i_ajjj 

iSj-L^-'i/l J_alj_«JI (J.C. (J-iiaJI i_f3J-u i_2jju V LuSLIj .3_Lj^^SLII Cj La^Iiil, I J 
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(_yi 3 " ' ^"11 '"iljl .^^11 jJlC JijJl:>o (_,lr iSijjuJI LdjLvl^pSI (j-« S^J-^ 
1 (jj*^ J 1^ rill J15JLJ (_ylllj iSJjUIl isJL^J ijjj^l <^l_>jJi'' iJ'^^^l O^J -^J-?^' 

TcJjbJIj '^jjjjl-^'ll LL>-^^aaJlj '3jj'^«ll ^LjjijSjIj i(_yjSj£jlj (_^qje-'JI liiLill 

«Gjjl>JI cjI^Jl^uJI ^ ^ * ,' J J '"'"j "-^'jL!^' cjLla jjljlII I jufc vLjjj . »1 <i in!l (j^ 

Ijjv j_u£LII p^l (2>0(»>=t^l i>JLJi (>o IJo- JjJ^ "10X4 (_5jLuJ 4J| (_^ 

(j-o 4_2^>-LtuJI 4 jjlr jIj .(_gjlj.j>JI (_gjijJI ojj^j J-*^ lS'-^' j-«-«J1 juuu^2}\ 
L^^L>- (Jj-aljj i^^i^l Ji ij\j-uji\ CjIjLlLu jJt^ J-*^ CjI j fjJt A^jaJjl jsJUk 
sj-iiuJj 4_<iJ^Ui,l 3^LLaJI jjuusji aJl^j ij li" I ri a ^:a-i (_7i^ "^ .>.l I p| t I'lVI 

(j-SLaj iAj.=tJjl J'C Ml" ijjj LJLc: JSLjili t_(^ljSLII (jl (_yk: JjJj 5jijj 
iJ-^-jj n_gjJLiiuJi,L^ 1 > I ri «i I'll I 3_«jLiII ^^uSjSLII oLo^Iiil,! f_^ tijlr jjii-«-II 

»j i"i t CjLj^_Liu (_y3 LdJjSj , Aj . , ^ ^ 4j I no Ml sLoiaJi '^ j mi" (_yJ-II '(_>"J-''jjl9 
J'C Ml") J-JLaj JLa-ci (_y-3j '^^JA>^' f^H^' O^ CjLj<IjJlII (_y^J ii_j^ljSLll 
ijjjLsJI <"<! iljU.uVl jj^ 3_Jj^l CjUej'i/l ^ ^ « ' ^ "a J ijijjtill ^}^^ ,__ys\j!2^\ 

4^jSL!l oLa^IiJUi! (jJU^VI jjjlII jjla i(_yJLl!Lij . Lu>2j I /3 J LjLu^ 

.IIIOXIj3~ (NX 1/3) ij_s^ Luj.^^^ 
5j_<iu.c (_, I II i"i ALkij (JSJ (jls Ijlj . (<i;Ljj^^ SljLcitA ct-'-*-^ ~ SjLiVI) 

,4_u^5J1 LaljJLil I ^ ( nlj Lv^j-toLA jJSwtojjj ^^_lLj^ jj_* J^^ Q^Sj i n Lijjj?c_a 
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i La p^ JJ-* ^i-rj^^^ -*■ ' ' ^" ^1 (3^s-4-i j^H"-*' oSc ^ t no tlitl LLaLliaj ^_^ Jl:*-^ 

(j-a J_uSjl liJLuk (jjSLj (ji JlJ Vj .1*1 I IlLuJIj ' ''j'^"'^^ '-'-^ SijL^ 7tJJ-aJ (_yl>- 

(jl (J-Lia-iLi LuSLJj .4_Lj£5£ 3 ^j u •, ^ j_gi ^^^ sLpti! cLaj^UI ^ a I" -^ 1 1 cjLLlJI 
. "10x3 ~ N-fp neJ bjLu^ I^K" <^ SLptU S^Mll t_x^ljSLII 

ijic. J->-^ (j' U^^ i-^^p- ''^!^>iJ J^' '^!-^J' (.3-^ O^' (_k2j (j^JeJj . L^li 
j_j^ L*!! j (ji (jial I". fS (jlj id-LJjjsJI 5j.iLulJI J^iaj (»LaI |_jjl^^ (JllII (Jjj in 
JL^j . -3_i_jl J_jJI «.Lj_4_lSL1I (j_o (ji < I n tl CjljLiJ_a jl jCLal (_, 1 r (J-alLa-a 

c:uLii ,_^l 4:LiJI t_!jj ,_^ t-x^l^SH ,^U^)/I joaJI (jj^ 1/3= flL.^^1 
-IjI J JLJtj jji I JLjij .(jjiLuijs /oJLc: jLlLo 4I0 |_5l i"lOxl ~ N-fp ne fl 

,(j2il (_7^i^^ «qij foj LuSJj »(«-^ y'irri ( nl 

j_uSj1 <Jl!jL>- JiS Ui^ (jl Ja V i-jjLv (j-<t3 . 1— ct-i-a I fcj fljLiai-l (JJ^J 
(_^^ < <M 1 1 tcjjQIIj (j:>.^^^_lij1 jj U**! 1 1 ^^^ AJl^jj>\X\ Jri^ Sji^-^-Ul ^ " < I J 1-^ *- 1 1 (j_a 

LaL^-I <LaIlL>J.l CjIjI t n U (j_a ^— l T l S JI JL:*-^ (jl t tj:e_J ^>->- i * (-jL>- (j-«J 

(_y^ JL>-Lj (ji LLlLcj . <lJ_Lj(_o CjuoLoI CjIJ S^JLSILo SjLxir>- (_jJI (Jjj^jll 

! ,°: i r. ^1 t-^ljSLII (j^ >U:;a aiiLi I ji^lj (jl ,^1 . 1/100 = fc x fijLuiLi (j! 

(j1_j I J U . ..J I 1 Oj j_jJl2IL!I I JUk (JjjsJj . 4jjij Sjijiajv J^Iaj iSLpJI L^J^ 
^^j.^^tl i-ilj"\t" jj jU (j^ S^pjill (ji i_£^ (__>iiA-JL3 . 4iil"i-^l 4j«iUtl «ljVI 
(jjj^l i^^ '-*-'i' i4_LjSj£LII '"'i -^jl^'l I (JS (_y^ -■ j • "tls lIij^ J'-'^' U'^'^J 
J '"■ ^ d t n "^ jt 5j_(Iu_C (_^ Cr-^~^ (J-<iII:?t-« ^>-^ «Lu.Slijl ^ J ' ' ^ ^ I ' jj U" ^) 
i_!jLjtlII (j^ j_uSjl 'iji^ (_gj.j>o (ji L'l'cS.<u (_gJJI j^'i/u I JLA (JjlJj .4_uj/ jLiia 

, Jl>.1j t (S^ Ct-^ ^j , ^" ^ rt LuLjc-jI Cj_al^ La 

: (ji J^><-1 L^iS (J^IjjlII aJJt Lbj-cis I jlj 
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fp X ne X fi X fi N- ~ IxlO'ClO'xl) 
(_j_Lc Sjl^vIj 5j_o 4_Li2j cjljL»ii>- I jj** cjLiiuj i_j£j^ jLlLo i-Lll-i-& tjl i_gl 

'"'^J '■^^ iJ.^ '-rAi^ J'-i^ '^J:? "^1 iJ->^' (1>^ ''^ 1— aJlLJtA ljLii(2>^J •ij^'^' 

SjLua^sJI L^^Li. <Jl!jj>.j (_ylll i_j^^£l!l j-«-C (j-a 3j_jll,l 3 j i nill (_yji LaS 
J_«.jj=_a (j_a -ij ii < II (j_a J-J-Ls JJLc (_yl^ o^' Ct-*^ '^iP "^ ^^^ L5_i:i-^'j-" 

t_gjl I iij LuSjSLI fl J^LlII jjLa 1 1 JJj .(j-Uj^JI jj-o "-^'jLJ-o 3. ,:^ . iJLJI Ltj «ir 

j-ojj (ji (JL<Ci>-l ^l<j"ii III I n 1 ,0 JJ <ijJkU (j^jiA (j-* *j-^ lS' ' /^ (j-* u^' 
LK (jl^ j_LoJilII (jlj i^js-ij^ 3JUJI aJJt jjl Lu^ap^l lilj . IJlC Lu-uiiJl 
c-j_) j_g2 jl 5-j^ i"i t n_^j^i 4_i_l2j SjLcia^v J j I--'" (jf L^J(-a J.<uJeJ V 'bj.jjij 
JLt^ «Lu_u CjljLiLa <d I no"*- 3^^^-> ^-IL-ijI tj II Mill J-<i^ (j-« 4_7-^ i-* (J^^-^ i^j.^^1 

. 10 ~ N- X fp X fi X fi X fc X fl tjla liJIi 

(j rr'i I n\ (Jjls JJLc i_Jj-<-u tiJi-uk Qi^ ij-' ^ ''^* " C^^ (_gl (_5-^ i(_yJLlIuj 
Sj-jsJ,! ^J^ 3_iiii"ll CjljLia:>JI (2h« 'dhj'^' J-:''-'^' -^"'^ (_,lr JiJ_^ V sljjJI 
(_yILll I ' I 1 1 (jLSLa (J:»IlI (j^J-J-ij (.7^' Cj L«.<iIl:>J, I (j^ ct^W^' CjjLlII JJjlII J-<kJ 
lilj .lia-La Jlj>-Ij£ Ij-liL^ N js^jJI (JJ-S>-J (ji (_3-^^ (l>^>-*-'J • ^ 3 '"■^' Cjj^J 
i«Lj3.^jJSiI| di^vjj,! ^1 I jlj '-^J jj" I j . "■^' J j-^ 1" ^t| c-J. Tii-Jjl ,>.--tl /-, iK 
(jVI dJjijij La jjfc I Jijfcj . [Ij-llOj] i_Jj-<-u 'Ijla p K"i I (j-« UJiJi^ ijJLufc (j-ujj i-*J>3 
/cjj_a jj_Li3 ^_^ ^ i I nil CjljLiLa ^jjCi-ujJ ' " * ' J ' ' ^ "^ .jJjJ-A 3^5e-J (j^i^ tl>^J 
.J n"i<j V (JLxjfcl 4Jii:>J (_y^ I 3 • "■^' I ' 1 1 3" (OJ ^^3 "I 
■"'Ijl .^^11 (__>ii*J «Ll3 /sijuj i_g JJI I (JjJlJI *-us^\ jLIcVI (_y3 jii-Uj (^SLIj 
j^ylll .i"»l .>■«! '"tl 4_j^ J^^J i3-aJ?"iU Lp-jJjjS^IlII x_a (__jiijL«jj (jl J^'^l (_,lr 
j-ixjGJI (_yJI i^jjj (jl (jjj Li^'j '^ks>- ipLojil (3jl I III! jjl^'ll I "'I _■!"' L^ia-jia 

(jlji'i (_j^ J 1-^ _■"' L4JL3 '3 J I im'ij .~»I iIj U ,"^1 ^Lts Cjjjls. lil (_yl»- jl i(_^l JJI 

, (_yj>N^^^_taJ I jj T^" 1 1 ^j_a ^j-^ i I III! CjljLiLa 
ij_ajij-o j-:JJ^ J-*^ CT^l ij ''^"' (.7-^ (j"H<"t tjl (2A-4f CjIjlaj^>J,I ojui (JlLa 
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LJljaoJI «>£^jui^ 



"ij3._jJjJSIl!l <LSjfclj_«lI ' 1 ' ^J (ji '"'Ijl '^--11 (j-* 4ll,u Jljvlj ijjj jJlC pUaH 



N aSjJI 7=J-i-aJ (_yJLlILij I I /I 00 LiJ>2j tijLuJ (_2jjj, flJ^L«JI (jLsr-jjiaiJI 

l_Ljj.ja_a f_^ ^Lti Sji^^vjil ."iljl .^^tl jjl^ (ji (_gi I 10 _I Lij^jj LjjLioi^ 
(jLa i2luIj.j>J,I cjljLUajtdl t_JL«JI jji^U jj* (_pl JJI j-LajQJI (j£j /<J lil 4Jl 

.A^^tjJI (j^ dlxaijJil (JjLjijJu 4jjL^ILa jji-Jj »1 «i I rill 
-- ' '>*'-'tl ^j_a 4jL_uj /n 1 1 ril (jl (_j-j|^J '""i (_7-*^J • 5jU J(U CjI^Jl^UJI iJjLA /o t 111" 
La I J.>-l (jl (_5-i-«J (j^ • SJV jJI (jjor jjI/J^ I Lifcjj^j ^Jsc^ (jl (_>i3 (.j-*^^ 'J-* 
d ^ ,^lj 1 1 jjLso (jSL«Jl,l ijji 4Jlj i4_lILjl!I Lls-jJjjS^I i«_o (__>IijL»Iu (— ajS jaLu 
3JLjj<jJ| CjLjjJLa-o (j-^ j_lia_(JI ^^ * ' i(»Ji-2j ojijvj I Jui (jij . "ijjvjJjjS^I 

(jLa iLjjjja^ j_i^ u^jusj^ (JSjjiJ 3x.jjJ,l Cj I J uia:>J I (j^j^Lo CjJljvj lilj 
(_jlljt3 iljlSjfcj . Lj^jj sLujj^ <iJuji LjIa (_yjfc L^la SJl>-Ij "-J^i (jJI 5^1 i nU 

Lol . LLlII J ' ^" t (JH>^ cj-'l Sj'sl 1 11^1 3JLjijJI r-^^*^ (_ajjj, ;- j . ^ 1 1 5x.j i n t 

l_gjj| j_A J I J 'C JJLfej-a- (jl jj L«^ jjs^l (JjSLujlS ijljjJI (jjjtj LjIjlj I jl 
^1 ■ U^a Ijj^J^ LlSjjij LiJij I oji II 2 .t_il^j>JI (j^5=-i I 'm 1 1 nlj JIJjjiJI (JLjjiJ 
iSjsJiilLo <iLjjjJ,l 5jLia:>JI jjjju L<j-Lu i LujoiJ (J-Liiijello jjjjuj (_gjjjljJI dJlflJI 
0jLu^s>- (_>.iaieJ 1-<^J^ p-Lxbj3lj jjjj/jj (ji jj^ V Jj ^« '^' (ji Lll (JjiiSal (j-<J^ 

(Jj^i CjIjI i>i ->- (jx. (_gjJjljJI LjibeJ (j^ S^^Ldl J^ljJ,! (_y^ (jVI (j-=e-l 
CjLLo Ji^JJ ' I '-^^'^ (*>?^ ij-^^'^ 5^ ,^\ cLjilj^jj^ Sjjj^ Ct^ ^LiiAll (_y3 
(jJaj-o j-A L^-Lo ljL»-lj (jJ-3 iVjLflj L(jI^Jl2j ^>i^l I _i I II ■vj . AjjaJjl i_aVl 
LJjujS inn '=l->-j-i (ji '-t'^^ (jJi (^Ij 'L^J-* Jl>-Ij (_gi (j^J .S^jL^ILa ij[ju^s>- 
' " ' I J i .^^11 «^lj^ i jj'a JJl:>o (jl (jSLxj (_7J-!I (^.5^?-'^' LTy^^ (j-*^ ^^i5:i-^'j-" 
(_^_j_>. ^«_^ fCJJ .1—3 21 1 ^^-t-tJ j-JJi^i iLLsL-u^ (j^i (_7-^ ^^"t- A t ^ iCLajL-flUXl 
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^_^_A ^ jj ^ ' ^ "^ "' ' ' ."<ljU^tlj . L»jj_3 (_^^jj?E_j L_3^j_u 1 lA" ' rtj LajLi-iDj LjJl>. 
(_^j .(_yILj_j^jjjJI jU-oVlj iSjcaim iIjLjV^JI (j^ J^ (_y3 (jVI JLj-iJlII JljS 
(j-o J.>-lj i^j-x^ L-jhj^ d-iJSj (jLa 4JjL2jiiIj 1 1 jj I fit (—ajJlS^I ^ • ■''"j " <"' I rijl 
(j-^ ( ( ti J '"■ ^ CjLiAj iLtLiijJ ^_^-^Sj M^ «QjJl>- 5j_«Ju« ji " i^ - "j" 1 1 /qj?ej>iJ1 

JLj.2ILj/I ij^ LoLxJ (—aJliJeJ IjLAj iSjjLaj SjjIiLj^ CjL3L2!lII (j-U i"iVl .^"Vt 

(_yij JM :;•. ...VI ^j.^ (_yi 3_i^j_LoVl Sjcail,! uuLV^I t_xJLv (_^l ^jLv 

ijy-jl i^jL?e_jl JJ-* '^Ljj-o ^^-'^-^ '^•^'-^ (J-^JJtH^ lJ-^'^J ' ^^^ (^ d>~* C*^^r-3-') j-3-^ 

I jijfc (_y^j '^H^i Cj^I j^inl j»Jl2j (jl (oJUJI (_y3 J.i-T L3j-o i_j'^ LcSU-« (2>SLj (<sJ 

•.^j^^V Ji^V .(^IHI (jt^l 

(jjjjLx-i Jj-i^JI sVjjk lSj'jJ (j-* -iJi^ O'^J • W r^iJ^'j <ijitljej3 JjJL>-j sLUijj 
(jjjjl t(j"' '''I'^-J^l 4 Vjji 3j'j!>:' ""^^'-^ (j-UaljtA (Lq)j ... /j_lL>JI j_y3 JjjuaJI 
<JliL>.L>Jl (_iJlLJtAj n_fjj>-l CjuI^j;>-j «m i_JL«jj JjLsJIj I'l mil LLI Ij^Jl^ 
IjU La Luiiji.ii Ji^j . LuLA (jlS i_gj-II JJJL>JI (JjLio -' j . .■ '," " jj-* ijujuu^\ 

^ *j * ,^ tl 5jLjl^^_Ii_a CjLajLtoLA ^^-lL-o*^! ^^-jS^j-La*^! ^j 'Uljt, I ^jj^]^ 
(j_o el ^ J '..^11 ^Luio^l 4j-3L>- i4^jjjJI (_jJI IjLj>J f^^ (J^JLH^*^ ^-^j-"'-? 
LUi^o 5Lj^>J,I (j^ J I iitj-aJI 4j^ja_JI JoLjjIo (jjiJ^Lo Sj.^ Ij^j.jj< (Jj I JijJl:>JI 



9^0 



jj_a ^^^t t I 1 I ii" ^ ^jA-^J ' p ^ * /^ " "»■ rt ^IjJjL) jJt-LujJ tJlSj ,(( JlAIj 2i Ljj_a_co 

JljvIj ^^-» •"' !^1 I "ii iiU 4jla (jl£ (j-* i_PJ L>"JLH:'^ CjLoj i I 788 

3_Llj^ sI-^JJ '■''^' >*J iCowee (Ss^ iS3J '7=-ij'-^' '-^■^ ij-" OJ^ •^^3 



Jji 5 , ^ a J ".J ^ J .Cj .^ (_gjLJSLII (_y^jj^jijllj'i/l /oJLc i_jj^j Tlingit ij:i-l<-'i-l1j 
jljil ijS^ (cJj • !_; j'-' '"■ cJjjjG SjIjj (_5-AJ '^^J. iJ^J-'W '>-i''^^ P'-*^' 
lia^ )> I II Ji^ lSJ-^ ij-^ ('-'j iS-J^HS-a Cj^ j -a- i n'l q^SAa^ Cu^xj-Al 4ljj°i 

f ' ' ^j * «L;e_L>.Lj i^jJjuuS jj-*Jjj_u) jj^J^>-J^ (J^ '3^ JloS ^(j-^ M Mill jj-^^J^ Jl>.) 

i^\£ j-:J^ jr^ u-^ (1)-* c3^^ /cJljlJI ^t ^jJl^Hjlj CxjJLLllUI tJiSj . 1 jl>- 5j_uS 
A^jcJjIj j_«^lj i(j 110 Mill jj->- (^ j-II j-ikj ijoja-i-usl i—iljJLlI (JSji J^Lj i-<uIj 

^jJlI (J^^j:e_J ^c-5t_i_u^l * ll^jJLlI ^j^\ J '-^ i'lj . L^J^ «L_u^jj:e_a dulS (jjjl i (.o ^j-* 

IjLjIi-lj 3j1JLII (_yJI j^ jJI fa^ji^ (_yjj"ii III (jJJJI Ci-L<-"c-LlrJ I <_jjjij -J-^^^ CT^l 
jlj-Sl I rr -»- j i(<s-4J J-^ («-l JJ-'^ iS' o' SjJLS Jljj IjJL».j jl p (j Klj . L^a£ 
diLijS I Ii I" JS Ml (_yi I a J A 1 1 1 j3'jj' Ij-ilj 3-iLiJI TTJ'^ CT^l ("^^-i-* (jL«jaji 
I aj A I 1 1 j_j.c 1 1 JlJJ . jLa.^*-! (_jJI j<s.^j^>o )«_L<SJ liJLI j (ji (jJj?"n a <ijjl Jj 
Sl« I lill ijji ulj-jjil (jlj iL^Hjccvi (_g^Iaj iJJjlS 5j_uSLII j^jiaJI (ji (_yjj'\ i mI'iII 
. ' ^ ' '-JJ ct-^ '"' "^^jj i^-al I li"^ t (J-* Ct rv ^^.jv J' * '^tl j^ Mill 
(j_o i_L «LJI (j-Lclj (JjjLLII x_<j.jaj (.5-<i^i 03^ -^^ t*:^'^ Mj'^'^-" (*^_9 
jsjajj/'^l t_!ljJ(JI ij\£ lil La Ji^LLuj/^43 aL«JI TcJL-iiJI ij^l (j-*J ' '-i-^ j-<J-«JI 
i«m i_Jju jlj-3 (j-« i—iJJJkl (_gjj;a_JI <ijjiLJ (_JJiJjlj .jjjo- (_jJI j>jVjl (J^j-ji II 
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IJlj* JlJIj-3 i(<i:ajj/3l <_jIjJlII ^se^ j.x^\ (_jJI L^jalLo i_2Jl>-j '^Jjj ^ '^~ " I J 
(2>l3 i-^JJJ I'LoLai j-«-i culS (_^l «l Jij-cuJI (JlS Mi'^l liJJj j-J-«-i (j' * ''^"' ' "„' («^ 
jjfc <lj| (j^ IjJI^LLlI <iljtjlj Ij i"ij i>j I ril Jl^j . Ll>- (JI^:^ V 4J'ii (j-uiukjilo 

La (^hjjdl di-L<-'c-LlrJ I jlj^i )«-iSiJ .i—ilUJtA pjj (j-« 'j-^ ij^ "-^Wj-^ sljijjjJI 

.« JjJL>JI 1 ojMi Vj 

5 ^^a illj 31aI£LII SjIj^I f_^^AAi}\ <^\j2 j_y3 Ci-L<-i-Llj 3i;U^ jljil ■t^^'-'^ 

Ajj ^j^ (lV=-' i-i-o-S I Jlj d-u-cvi SjLiajcj Ljjj^ LaLxj (_, oli n ja^ «LflJ Jj'^ 
tl jqlr II L^ LJjL2J Q^Sjin (J^ i d-L^is J I j_j^ 3^Jl2ILo ajLiajaj (JL-ajVu La 

(JA_U.uJj_ijl *L^ O'-*-" *^Ljiu iAU^l JJ-* *i_7-*^ (_^i ^L^ill I JU^ J ^"al ^Ij lj^^L>- 

j~lS^\ x_<iIij>J,l aL^ LajLJ-C t '< ni'\ jlj-C. (_,lr ^ j" ij • " 4JI aI i(j^jjjJLLLbJLj 

(_y^ l_gj"i I II 1,1 d_«_i:3j 5jLiii>- Cjj_&Jijl J i'^"' (jjjjLxJI Li>^' ^''^ (.3-^ 

, UA^j '5-»jIj SjjLxji^ 3jj,jLi& Aztecs dJLu}'^! ^^jj (j^i .liLu^iSUI Jaj^/ljl 

L^la Jl>-J La (_gi (_5i^ 4^j.flio sUSils S^LJjjIJJ f-^'j (1>^J iCj^ JT- i iTill (j-2lLa 

aLc (j-« ((jiiUiiir 1) <_j| J.4JU (_y^ L^Ji^ (_^ i3_i'\jiii'\U jj-iSLII i_^lj^ Jji 

ojui (j^ ^H^' (_, jl*^ ??-4:'' I'ij'"' O^' Lt-*^^ Ct^'tH*' Lt^ '■^'^ J' (*^" 'iJj^ ' ^^^ 
i~i I II L^jJa^ A-^ i—ut jJI (j-° >-:lK 3^j:.^ a lino Ml V^lja OjIj Jk^J ■ ' ^-»"ll 

<:La-l 1 11*^1 p 13-jl I /I h -^ ^ ^ ^jAJ*.3^1-4-^ * Li-iijl «ljl!i /cj?ej>JLj i^j-Gjjjo-j i^LiiiiiJl jj-« 

(__>iuijj ((i—^ojvLc.'^l (j-o pjiji L^^ c^l^j n_jjji.'^l 3jjjaj(JI jj-il-i-^'j 'pJD'^'j 

t (US L»jj_5j g< 1 1 111)) t tjSJl ^JLA ^jl ^c_AJL>-t (jl^J 4_pLjjj 2I t (HSJl JJ-* tjj-i^lui 

(_^Jlj>.1)) L^l_j ^>1 "j" Mij-Lu p(j""i '^' ^ (j_ujj^S ^uj_j_A I ^ I "^ J J "C^lj '^ ' ' 

(JJjLx-a (JLc t^j" I II a (jyJ^ (jj-*^ ^Q-^jl ( iij jjjjLul CjLLsLIuJJ ^LjuI ^jJla jj_<i.>.i 
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UL lii-OJal (J J -»- in" (_5-Lj 1-<IJ^J .sUSjjal ij[juSJ>J\ jjLcuJj nj^llLujIijjjJ 

^IS^ ,( t^^U J t Mi^ t4t r ti Lx-1 (tii-UJ*^! j^Ial^j_a_al) Laj)j_uS^_a aJLx-i3)) 

l^^jdl j-ja'^l t>S-Ij isVjjfc L^IjLuJ (_ylll jiUIaJI f-l>l! «ljl Sj_pJLl jJ(JL JL3 
sLikj^ (j_o 4_iijjLiJI (_^j ^J'^j'^ (j^ 'iJ (Jj^ La j-A Lu^jj ^Lj^J '^^^A? «lit:>- 
(_f jJ Jl^jJLS '"■■^'^a (jlllj i(jl jiii^l (jja jL«jLi ij.;U^I t^^jLus^ill «^jj,l 

js>~] SjL-oIj I JL>.jJI jjvf i_aL»jil (_^l L^ t>al>I.I -r^r '"''' iJ-^b U^^LLI 

(jl^ . jj-iiuJIj jLlII (j-a (JjIj (_y3 L^Ji-o r>>- La Ij.::*.^- (jl 3J L<i^ I Jaj . jljjJLj 
iJj_iLi^l (_5-jJI <ljijjL^I Lai (jLLjJiil 3j_Lla i«l_uj «L:tjlj lij i L^J^ (jL>-jJI 
(_j_iIlJE3 I j" I « -^ J SjLiiij (_jJI Sjjaji iJlJ^jvj . sQjIilj <ijj^J jLaa ijj^ i_j-iL>- 
«L1 JL>-J '' ^ * <^^ * ^ t Mij i^^jju t M if^] 1 JLA (jS-1 Laj)^^_u£j_a ^>-^l LajLjt^J 

1 n 111 jj^5tJ» L^_i^ *L>. Jk^J Lajj-uSj_a ^_^1 jjj_u3^1 ^_^^^jjLSIUl Cj^ 0" i iil 
(jl J I iial (_5-Lc (jJJaJ CjIJlJJ -"(a^ 3JjL2iLl «(_yji V (j^a-1)) J " -' j I"' " ^Ijj^l 
aLaj'^/Lj Ij^Lu (oJ liJLuj^l (jLs iiiil j x_a i»l 1 nil (j-a (j-^^jLill 3^VI 3j«i 1 n't 

^j) 7C_A^ljJ -^ j i^J "^ J i^^y^^^ t 1 Jj^^ I^IS ^ LiS t Ufcjjl ^jS 111^1 I^IS)) 

O' 'j-^'j' '^J ''^! 03^J-yj ''^ P>?^V OJ^ ^ '" -J '^ .1 '"ij ^ i—ufcjlil p j .':. u «" 
-' j • •■■-'"'? (2>^ pLajJI (_y3 AutjLcl I iij /oJ 5-ul 1 1 iiVI jJ^Li-^Lj (C^?j ij^j 

x_^ljj| I Laj_)_uSj^ J-^Wj -''ij ' ""^U (_y3 J-fJ^ (_xJJLa JUfcjji 1517 aLc (_y^ 
(__>ia_i_ii i_>>-j (_pLiIi_i ((JjjaJIJJIjjS idJLujal 4JI 5j^^ ''JJ ' ' J-i-*'-* '■^^■'-^'^ 
Ijl 1 i"ij joJ (3:JJJI i^j-ftja-La |»l JLcl (_jJI i(_yj3j_JuJI jjiajJI J-i^ ij-'^ Sj mi j 1 1 
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cjJi^Lj) 1521 aLc (_7^j WtH^J (jjjUJI (j-« 3-!>^ ct^ ipj^jJI ^SLuij SjjlSLII 

djjtlutA 4^L<t>- (j-UJjjj^U 5aj^"lt Lia-^jjA'tlj ijJjjj^U 4j^Ijj>JI tIjL>S"<U 
d_LoLS 4_4J^_a 3'-^'^! ^ ^ '' (J'A.lLj I jj, I (j-« (<s-^l-"ii>-J CTi'jIJJi 400 (j_« «LiIj^ 

»_aj ,4_jjLj cLa-l ( til l^il^pj^ ^ i JljJl:>iJ1 «LcLLco l^g-aJLa-" r nl ^j) /C^J ^jj mi ^ 

J_t2 LJj_oj JlJs LlSH i(_yjlj^l |_gj"iirilLi i2Jl^ o^j'^' (jM- (jr^l-2iJI f-lj-iil 

cdJi (JAJ J j_Loj_i£ J 'T'VJ 'J J.' ' ""^ '"'.' J-:**-*^^ (—iLa^VI ijfja pj-b 1-^JJ 'O^' 
d I Mil i LaLx-l 5j_j->- L^.>^^^' * tSl^-SJl ^1 S Ml Lll^ l)3^ "-^JJ .»Jl)jL?e_l /CJ 

' ^ .':."C" ^ ^Lojl2JI -\ :'^^\\ jljijj 3 1 J j -^ 1 1 3_u^J(JI aI I ii-v'^l (j^ cjULcjVI 

^1 t tj*_i^ jJ_«LlaJl ^j_j_ajLjJl gLs-l ( lit ?*-«J ^^* ■'' ■ ^ '^* * 3t_a j__)IijIjl1j1 4_LlfljJl 

(J_iJj Jl^^ V d-Jl JlSj_i d—LjLj £Lj.>-u (j-oj • iSj <~";^^ (J iii-rll (jSLxjo i—sjuk 

(J^ jl i(j-*'j-!' Cj^^I (_ya tijjji iljljj I'lljii'ii 111 (j^ajsl (jl (_yl^ «Li 3,A5-" 

ljL>.|j i_^jLjiJ 5x.j-mJ JJ I 111 (JjLj/J Ij^jLa-'li III ^ (.7^ 'O^j'^' C7^ ij Ml J II 

oJLLa SLlJI «Vjji oL /<sJ liUia j'^ll 4c:j.jj, ^ (_flJ'i/Li Ijo-Ij j! iULi 
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(Jji La ^ J ' "' 5jL»ii>- Q^Sj (ji JlJ V .(JjIj^I (j^5=-i (jj^ '-*i>^ 'L>"J^^J^-i^J 
(j<i < t (ji Lj.ai ?" r I (_y^ (j^ r Vl-^e-a (jjSj LxJjJ . LjjjjJc-o T^JjLJ (_y3 j-^Ii (j-o 
clll i it tJjSj LxJjj .(_yjl JJI jj^JaJI I— Jc-yTij J^'^l (_jlr 4jjLLaJI <JliljLia:>JI 
(1>^ L)lj *(*.5-^^^ 0^ ^^ tl ,>> All ^ 1 J J U 1 1 (_3_L»J £jl 1 t ii*kj1 ^_^ <"« t in] La <! IS t"i a 

LlA (_^jj>-3l i_A|^SjI (jlSjji (jjSj Lajj Ji . sj-iiaJI 3x.j.jji (2>a J^l iIjLcjjjiJ 
^^ ''^"n\ ^^^^L>-t Q^L^ t, M Ml I jt 5j.^>J.l ^jij Ml t (j I ^"m » iLu.u'^ Q^_tjIL?e_a ^c^_tSJ 

<i_i_a^l_<fc SjLa (j_a (J-5c-jlo ^^^ <ix.j|jj_a CjUj-uSlj (j^tj i_x^ljj Lo i?_jji-ikj 
j-Lajdll i_jJj>o (_yi I ''^J 4 >Mill iJjUk (_y^ TtliLj/ US lil La ljjj.SjJ ^ j . 1 -»- U 

Sj 1 !>!->■ (jl jJLa . «L3jj(_i «(_,-<i (_^S «_a /oja- i n M jj>. I jj i nn't Jl»-jj (j^J 
(j^ i I iitl Qji I Jl>- j-uS Jjx. (Jj^ iJliLiiuJ A^ja-JI (j\j JO I nil (_5i^ ^J-^'^ 3^jL2lLa 
Jj;*.^ J j's ii"i 1 1 I . J Ml L^jJ 03^ (j-^ isLujj^ 4_uji (_yjS-a Ll^ •■^•^^ O^^-* Lr^ 
j-SIjJLj (<s_La . ^Ljl^ I i /ti CJtL^v (j-Si (<sJ La (_p3j3l ojui (_y^ j_ujILa La *(_yji 
H_g3JjljJI ci^ji! (_yl»- "^J tAjj Mijll Ll».^jJS^I (2ha 7c_<iLa ^^ (_y^lSlII lIx^jJI 
^M-^J (J-*J * '^r^.S-^ «Lu_u ^_^Ii-(_a «lflL.u_a * 1^ A i ct^ ' J '^ '' «Lc^j_(.uJ j^\-lm ^Ij 
(_jj^ 'ja^j-a djj^^l sLlascJJI ^ 1 U iVI iJS jjLs iSjLuajsJI liJJj t—iLaj^l jjaj 
J <!<" I n" jl ' '' •"■'^" • ""' (j3 (J^f ji j-jSI <1>-j Jj sLu jLsJI (2ha jl i n'la j J^ 

'"■I "J t^'ll i_al mi's"! Ill jju o^j3j "'■^ •_' SjllI^I ^^'^"11 3jUix>JI Ijljj 

I— al mA" miLj a^jsJJI (j^j La (jlj_LLaJI ^^^jjJajj (_j.»--^'J I L^Lksj (_j^ <LuS^£j| 
(jj-SLj Ji^j «UjjiLLa i_jS|jS j»^::a_Lll ^^«' dJi-flj Vl (JjiILajj .djjj^l jajjtlll 
(jjAj jjl (j-S_<5JJ .Sj—JLi^ CjLAjjS jl i4^^L<i^ ^i3'^ (oJI^^ i_<SljSjl jJjUk 
jl i(J-i3 (j-a (JjjkLa I j '^«' (ji VI i<i^^La i_jSljS (j-* 4_uiL»- ^^J^\ ^^se^ 
(Jli VLsJI (2>a J-J^^I Ct^J 'T^J^ J-i^ 7"L(Ji,l J I aLj) ji-VI I j ' ^ « ' (_y3 jjsJI (ji 
(JjS Ml" 4ji^U Lujilj (Jj-Sj Lo jI ij_uJ(j (_jJI (jjjJajiaj J^ 'dhO ''^"' ' "^^ oi^ 

5-<-uj i it SjLcl (jij 3 _' I A < 1 1 c(_j^ L^ L>JL<^ -" _■ ■ ^j (_jSL! i La /oJLc 3 i n tL 

Aj^La jaJLc I— a I Ml" si (jA_<u (jLj.>-'iil (_>ia_«_i (_5-aj .lIx^j (_jJI r-Ll:>o i_xS_jS 
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* ' '^" ^1 j2>^L4-1 ^j-a*^! ^>->-i 4_7^J . «Lt_LLaJ iLiLi^ ^^S_u_u iA^jSE-dJ 5^Lc ^LiiiS 
g| iiijj-^ (_H-* J ^^ ^^ o' "-^ ^J ' ' ^ "^ I (3^^-4-1 i4_Sjj-Lij1 iJjL^j *cr^^ (1)-* 

(jjj.) ii\yr, . ,,^ "ijLjjijlLo 5jLii>- 1— a I m'iSI (3^»-V La cj^j (_y^ (j^LxAl (j-«j 

(j-aj .SJlJJL^ joJIj-C (_y^ CjIj <"ii iiU (j-a 3-oJ-2lLa 4iiJu p-ljjl ^^Jjisj jj^ 
jl ^jIjJI i3j>i3 (j-c: JjLpJ,! Jl ir^lVI MjlS liJI jjl (<uJ (j' ''^ J.<Cbm 

(j-o j^l pj-1 (j-o JJ^>JI (jj^jLill (jjSLj (jl (jSLxjj .i_jjul S'-^jj'j L?_>^' (J-''-^j 

J '^^ jJjfcL^tlu 0* JJ ' ^" (lA-^J (cLuQjl f^jJll ^ I (iS )) 3j otl I iiU »J1)1_«_<C1:>iJL1 
LJijl I iiTt (jtj i(_^^^j>. 2I jj^ 1 1^1 Jl>.I «LlLiJt_a «Lj_»S^ CjLilLalLa ■ ^j ' (jl"* t n^ILa 
(^fll MiS" 1 111 (_y^ (jLJ^Ljuj Lx-ijJ p J ■ ' ^"" (jl (JJJ (j-« 4_fl_i5jJl ■ ^ * ' "j" J0L4-1I 
(j-Lj>L_a (_j_*Ja_S3 (jl (jSLx-i «Luj-SJ1 '"*'j' '^^ i' (_^I1j*.j L(j^jj?E_a (j_a La cL^La-La 
_>-"'-* 0' OJ-^ i^j" Mill jl tlljusJuXl 4jji o<" I iiVI Cj^ijvjJI ojui (_y^ (j^ i I III! 

. jj.<jjm (_j I II Mill LLoUiJ (_,lr 3"a \l ,^ ^ 
J -^ ' '■'' «LL>-j-a ^-^rP Ct-^ ^i-rH^^I ^^4^ Ct-'^ ct"^^ O' Sjl-iiajv (^^'^ (jS_4-l V 
(_yjlju x_<iijc^ (_jl (jlj . L^l£Lji JJlC JJi:>o (jl (jjj (j^ . A^jtJjl (j^j (_yjl i^iiill 
dJiljL^J cGLSLLj (JjiJ^.£Lj (_jJI J '-^ '-•^J I— Sj-i-o Liaj -r 1 a Li_ll'\ 1 n IjLa^l 
jjfc A^iSLII I JLjfcj -1 j j^J^ (_y3 (a^ sLill^Vlj tbl'C I II aI <UV L^K ^j^jJjjSllII 
5jLxia_>- ' " * ' ^ ' ^ J ' ^ ^ Lr^l u^^-^*^^ tl)-* u'-'^-' ^ '"' ' " ^ ^ ilj.>- (C^ y'lrri I III 

(j-C j-lijJI ^^ « ■ l_J^J^ (_5l (_yi 5-g.j I nil j-ILill (_yjl'^ I nil JijI^^Ls .S-UJLX 

(JjLSJil (j^J . ljjKi>.ajlj-a p^iUjl (_yJI iS-^JS ' " '(.3-cl-<Ci»-VI jl (_y^^^^l sLaLIaJ 
(_Jj^l ajj=_lI djLJU L-jh\jS Jl o»" I iilj I— al ill's"! I III (_y3 iJ-«-»3 ajLciuv (_gl (jLa 

«L_La I )J-^ La jl J -^ '^11 ^*-^ (_j->lS ( II j_4J J JL»_a t"i t iijLa Jk^ L)3^ L)' * ^^'^-^ 

^ ^ ^ "»■ ' rt (^IS ( II JljIjj (JJm_a tjl)l!i 5jLxii>. (jSJj .(jLl>.| 5jx, (J^L>. LaL^-i 
\3 J ^ '""^■^^ (jlj (_7-^ i/cJl^^ 5Jl^ Jl o^"i ( II Jl Jr^^ (J-*3 LT^i ^^-^-^^ c_a^j_u 
.(JJlC «Ll>- (j-a pjj (_jJI (Jjj^^l Jju )tJj_cuJI (_j-lK I nil JjljUjl i_,i^ 
^j I ''■^ ^ f'H^ (JL<tlL»-l (j-C iJliLil I n-*- (jLa^jj aLJj cj-^jj l-^' "— 'i^*"' 
Cj^Ljv^^ ^ ^ -^ "^ ' '■^ (_^1 \ ( II ^_4J Jjut-a CjI jj (_^LxiiiiJl J -^ ' '■!' (_^^ 5jjL^ 
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I jlj ij^~\ ^[^ (-III 200 jLwiIxa,! jju VI cjjLjaj (>Ij . jUj(i^>U 3^>UI 



(6) 



tA_i <:La^oL>- 3 V '>*^ 



cllU^S t finll LiSJILal j^j^suiS 74_u_u Q^jIa La '^j' '>*^ J 1^ L)3^ L)' C^-^ 1 JLa 

"j J-*^ O^' 7r J r <^ I J idijla Jj.a^ JlJLo iLuLiiiflJI i_^ljJi,lj SjjjjIjJI 

(_yj| i±jjJL>JI jtjLLaJI iIjI j "^joUII Ujl£l3f J^JUJ i(j^ i i nil iIjLla » '^' d-LiSHJI 
i(j-> r I ntl ' aVT.-ilj .~,.i^ » '^1 Ala CjIJlJ Lajji^ LjjjLiajvj i(j-< i i nil • aVT d « , ^^ i 
.(j^ '(I nil (j-a' .' ' •i-r'^ (j\j'^\^ ^« '^1 J^a LuSjS (_yl^ Sj^ i'IijII lIiLcjISLII vJlij^Iajj 
(j^>T-a ufcj_4^ cLajL^ILa SjLciiJv ^Lb '^^ '^"11 LLaJLflllj ^_^L>ijl J JutXI ^j-x^ Lr^J 
(J^ -t^JJi nVI Jj^l jl JLc.j'^l (J-ila (2>^ (1>^ Jj-u Lti£ua Li^ Jjijj (j-^-LtuJI 
^j_jlx-l 'JJ' '^^ ■ ''^ ■ ' '■ * »_<Cl:::e_a p"^ * U-^J SLfcJ^jvj ^_7^i^^ ' '^ "^ ' * ^jl LL't S -^ 
(JjjLlLI (jl .lA^jajJI (j-U (_^Liiii!l (JIj-lLiJu jI (_Jjj>-I L-jh\j^ j\ <H~( nU 4_Uj/ 

3_L».^^^I (»5i»JI (_y^ J.;USLII AjLfliLI (2jSL<S£J liil jJ I .J in lijLukj I JjJjtA I J -I'' 

.t_^<j,L(II «ljjJI i_aLij^l (^1 ^bJLi i^jjjj I .J I nil IJLA ' >• ■"■■<^ (jl ijioIaJlj 

LcijLjso (_^l <l2j^JaJI 4J3 (_yjUiaiill (jlj-LLaJu (j\ o"(ja (jjSLi (jl (jSLxj ij^^ 
SjLciaj^ j-lLslj (jl (J_<Cl:5tJ (J-Aj 74_uL>ijl ' *J ' 1 ^ ' (j-a ^j_uSj jj^lsi LLaj (__)Ii_ULJ 
LuLuj^ ^Ia^ AjjaJjl (j-u La CjLal ."I's'i nVI lIij-^j V <JliL(jl£(j^ L<j/Lj<I sLlIJja 
)» im'iU (_y^ 2jiiSlj S^LlILa j»^j*_Lll (jV (jVI (jyl>- Jl>-I LJj3:J («J L*JJJ • LaLu 
5-j-al i':i'\"i inVI Lijil^jv cjju LLa 3-U>a]l SjLiia^l (jl S^jjJ i(_yjLxiaiJI 
. L^jIajv^La LuSLxj V JK Mil (_yJI Cjj^Iaj jl i LuJI Jj-i^^l (Jj^ 

«LiJjJlII a\ I n-V 2I l-J^lj (_, «lUII (jLpJI I— !jl (_y3 (_jJJlLLaJI pJJ^jJkl (_)i3Jjij 
L4JJJ . L(jIjJl2J LjJ^^ SJjLxjO vIjIjJi^ (Jjji.'^l l_x^l^SLII (jl'C i nl (jl 3 Ij j -^ 1 1 

(JAJj i4-i^I < Mill jt^ljiil jl 'LuLiiiAJI (jjijjJI (j^ I M" ^. ^ c-jj ja^jJ J->-jJ 
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Ujj^ (JLi1>-I (_gi J^JJ V «LSji>JI (_5-3j . I-jJ^-2j (J^jLaIo (<s-Aj (Ivs-" Ui^ 

' ^j . .. <^ t^ t no t"ill LLaLliaJ ^_^1 4_ajL.SILa SjLxiaj^ Cj*L>- ^J , 1Jl>. J^JljS (j-«j 
SjL^LsJI uIjJlII (j-a (Jiill i±*jjlII (j-oj . i-yJ-I -i_J^_5-* J-* i-*-^ ''^ J-JH^ "^-^ 

(2>c lj_iajuj 1 1 iiilV'it (JjjISjuI JjJ=-a LuSjS TTJ'^ (j-* jj'A^-^'-^-!' ?<-« J' '-^" »l 
LiLxj ^^iiS '^ I '"'Ijl '^'--tl ' _ . j '" LcS LaJiJi^ if.f_^.uA\ <:Lu^L<u i_uJUI U^^Lo^Ia 

LJLb I LLjI <1 I II (^^ -1 J I--"' (^j.<JJ>0 JjJajjll J.^i3 I jl l^A-'j t3^^J jhjlu (j^5=-lj 

i3_i_Lc. Sjiita 4JL^j I L^J^ J jii" I lit (_^lj ^Ij^ Ltl > Mi'lU (_ylll 3JL>JI (_yjij 

SjLia^l (^SLaj 31u-oj J^jj V3JUJI j>JLjfc(_y^j. L^j LjjLo VL-^jI ija^l (_yk: 

3JLjj<jJ| CjLJjILa^ (ji UJljvJ lilj . [^jILlmj 1 i 1 I n't Lijl l—SjJU (ji dijjijj,! 

(_yILll I ' "j I ''■^ ^ ^_^\ 4 J I II i lu "ilajL^ Q^'C" I II 5tjQi!l (jLa id-Aj^ iJIiLo^Llx 
i4-<-ul J I II llj i(_j_S_LjjijJklj ijjjil'j I Ll>- jJjjSill I J ijoiaJI (jx. i_3jljLA III iiVi i n 

lJiLL>J,1 ^^l>. 2 1 j2>^L<m ^Jb La i-_3j-t_u_uj , j^^ 1 11 1 1 1 LulaIdj jj^ *^J-L-^' P3~*^^^^' 

.Ll^ 
(sJuJLi 3 ^ I « " 1 1 jLSLa'^l (_yi lij^' SjLii^ i_^l «_o i-dj " mi "i . n LiJVj 

sj^ (J^j-ui 03^ (_2jjj, 4-La.-^'J I SJLjijJI {<i^ (jl J?"ir I uLS n^jLijiu^lj 
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jL>oVI tljjj (j-uJLa-OJ (_y^j_l_o'^l (JjjjJlJj^I pL-t^l (j-S^J .3 K ni{\ (j_o 
«:j.J>JI J_& u^j^\ jrjl^ S-L^LjlJI CjLLjLSLII (2>C tiiJtaJI JjJJtaJ fjj^uu^J I rill 

(jSulallL (C^J 7-1 1 rilLi ^LsJjlII jUiL pl-iS| L^j^ dLxJjii! (^SLxj V (_yl!l (_yi (^j'^' 
cuLaliaJI jjjS^j (j^'j "=^^ tjji'iijtj |_5 JJI t_<^j£LII rjLi- Si^ljJI i^jLcjKJI ^ 

i3_jJLj_L2ILll (O-ukLm i_^JL>iJ I j^a /ajj Vj i(Ji.l jJI (_yJI I J ' ^ ^ 3 j-^j " I jj'a 
liJjLJuj (_5-J-II (_3-^ «LuLiJI <iliill Lol lA^jJcJjl (j-^ ?-^',>-yj 3 * '^"' T " -^A^yj 

4_ul^^.J>J.l d) 1 J Lcii^J 1 ^Jl ^"iTl t II t ^jt * ^1^" , ,. \ LuLfl 1 M l"l y I II t ^J iAJJ?E_ul 

LlUJlSU -' 'J ^"11 (j-o p^ j-A LdJi (jlj 1 1 Jl». SjjiJ iCjVLjJI Jjuist u^ i(_yji 
3_i^>JI cjLLjLSLII SjJlJ i_jjl^ (j-^ i3-c.^Ljj idUi Tcj-ajjj i_ajjj<j .(jjSLII (_y^ 

1 i I II i-v Ttjjlj o^ I Lbtj>o lilj . t_gj ni\ ij^\^ (JSII 3jjijj1!I 3_io ih^\ iTcjjLl!! 

. JUal (_jJI j-J-ijJ (_2jjji LljSj£j t_gj Ml J II 

5j-iiajul aL^j*^! ijjllul (J_uj_u ^_^i^ ^^^JJ>f-i ^Jl ^^ * J ' '^ JtJ^ LAjjL-CiiA fiL^txiolj 

i2 , 1 ;4_yjfcj I jL>.lj («\)-II ^If J I j • "■^"' (_,lr VI 3 1 • "^H 3ijLiII j-i^ " 1 1 '^1^ 
i^f i>SL.Cl3 tj! LaU: .Lt.i:Lca.U (>a ^>uJj ■ 23 ,19 ,17 ,13 ,1! ,7 ,5 ,3 

sLxJ^ (^'^J' L7^ LSJ-'^'^ '^jSIiiiV (JjLjiJ (JLjijI (j-O '^J<Jjt^ d_uLj^_ia ^jl '\'- 

i La jjLSLo (_y3 I La SjLiajv (jl /t'im i n t 3JLjijJI aJ^it (JlLo I i o 1 1 n't lilj .Jo-ai 

(j! c^ VLo^l jJirVl 3JUJI (>SJj.»U,^l f^lajVL. .JaVl ^ a^J^a 
i«Lj_Lc. 3_iLjSL!I SjLcIj tt moll (JjLflJI 3j-" o-" Lc^ (_yA3c_Lll Jl .^"Vl (jjSLj 
jl i_gjj_jJI 3jJ (j-'l 'j>-S-j-3l (2>JJJI >Loj_5JI 3jjSL!I L^JlJ-'i i mj (jl^ cr^'j 
Lnjjj . LSjLji Sji^^jJLI (JjLjijJI 3_j^ fi jl^'l • "J (jj j" > J I^IS (_yJLllLij ijjjcjsJI 

C^jlij (jl lJl*a]j Vj 1(3j1-<-u l-liJ^JJ (_y3 jl jjLa^ ■^A^' Ct^ l5>^' 3JL-UJ Ji:»-j3 

isjui j^^^ i_ajjjij . <ijjjSJI 3jjL>J,I dJLl (_jJI ^L>- jLo jl d_ujijjj 3JLx,uj i L^Jj^ 
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.3jjIjj>J,I 3x.jjjijJ,I (j^ 3267 jiLsJ,! LJu-allo (_y^ l^«il . n't 

(_^I (j_C (Jjfc JLa Jl>. ^_^1 «LlLlje_a '"*'JJ '^^ (J-* L^-i-* (J^ lJiJLjjj t L^-La ^^-uSJl 
(Jj<LlUj . A li 1" -ie-a «Lj^ L<Ci>- 1 i— ajLlajj Qi-'^ "-^ Qi^J • S—i^ ' ' •^'^ (jr^ *(.3-^ 

SjiJjiJsJI CjLajUU (Jj>.jj Lajj^j jjj-allll (3_>A? "■*^*" (j^J 'l-<lSL>- jljjj I— 3j in'°l 

«LjjSLo 4 J I'iij Li-i3 i3JLA!l <-jjJ *>?-* C7^ '■^^ ' " ' ^ j ' -^ *- ^ ^ <JiiLL>Liiujj 4 tjjt^ 
<ijj|j.j>J,l 3^jjj/jJkl CjujUstA (j^j Jl>-33 L*-ijj .(jjSJI (_y3 SLpJI (j-^ L?J-^ 

LLiLb " _ • ^j ' La jJ-2_i iJli^jJI (j_« 1 iSl^j" I III Ji^ OJ^ o' '■'^ 'j^P'li 
jlj^sJ 3_jl JlJ ^j-x-ja liJJ j J K Mi J (ji ^ 1 r I L4I0 (_yjjiL<jii jji La (_,lr sJlJI 

(j-u dJj-oLl!! I Jl>- 5j_ljSL!I CjLal i nil i . j i n t )«-iLy («j '(!)■==-' "I J-j-i i_k>^ cr-*^ 

I La fkj^ ct-^3 • L-JJlAJ SJlC (JLl>-I (Jj^ (j-a iSjJJL>JLI sijjiaJI 3^jjj/J Aj-Jtltl 
CjLajjU U ^-^* * t tlLajj i4_ul^j.^>iXl «Lcjj_ujJ,l jj-a ^ * ■ '^ j ^ * ^j^ <ljr 1 n 1 1 LLa ^_^l 
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I 

(_y^ n_gj i^ii J II I ' '^j ' J 1 ** (j-* lJlJVI (j_« Jl>-I^I 

I ' ■'■■ '^ Jj i4^Jukj 03^' 3^J-" I ' Mil LiJI i(j-ui^SLa 

JjL^I ,_j jJ,! (_^ "ijLj iijiuij ijji»^ fcJLc (_^ t^j.^'^Li 
p-^ , ,.:j ■Uj-.t I LjjL>-jj d^Lx-iiuj dLjII uj.^lL>-l Sh^ 

l_iJL>-l JU La ^^Jy-Llu . ' '"'^j 'l'^ »-a j^^l^^jj^j LJjLlCj »_a 
jLaj_II (j-a 1 '<'!<•> (jJti^ .sLlIaj «jjj£j|)) (ji i_ajjij 
CjIjljvsLj I 'J J '--> " J 1 i I (^\ aa_ijjl Jl^j .(_jJ15c_lII 

3_L^j jji oj^' i_aLiiI^I jjlj .5j_j_«_iJI S-lJj^I 

(2>:;a_ta i«LaJLflJI j.jlaLji'ill ^juLi^ i—SjX. I oj i ii->-j 

(iLljI (_y-2j .tlj_<J< JL^. (_yJ-C (__>l3j3lj »1 I rill tLbl 

JUjjJaj VLa^I l_L«_«^ t_(Sj£LII I jijfc (_yk: LilaLfll 
c-j ,>.^tl ^ .,j ^ Uj ^IjJuuJ «Gj)j^_a uliLc^j 5j_Li>- 

(_yi^ LJsLflj »■>■_' |_^JJI jjs'i/l i^LijJiil ^IjjlIIj SjLail 
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l_ajL_Lc ■ ' ^ J ' ^ ^ Jj t fi"i ( ti ■ '" * ^ . U ^j_a ( (jI^jv ^^\ jSJ_a ^j_lCJ ijufcjj 2i 1j 

lil l_«-c I ' • " ■^ "'i (J-jl I n't Ltitaj (^ jJI j-o'^l i(__>^j^l ?rjL*- ij-^ -^-5^J L^l 
■^ _■ '^"' (_j_oj_SJI jf (_j_LjjJI jI (_^jjlII ' _ • '-^«"tl ji «LLJLi3jjiiJI (jLs Lojji^j 

Ttjj-aj (_jJ:>- J- ^ ' '^"'JJ I '''"^ 3jj' "^^^ '-'^J^ lJJ-' L«J^^ tLaJI A-iJuL^ i L^i£ 
K-LMjj jJllmj] q\ Li>- , L^^Lsj A^^j*_ul Q^_x-ii>- (j^ fiL^txislj J-J^ ^^-^ «LLi2j 

.j^jSLiiJI 

J '-^ J • " ' Uj'ilj sUj^ij i?Ll>-I LiJ3 £j J U J U -» ^ (IV^-'J '"^3^ '—'j'j^ < ' J I ri t 
(j-<i3 t^J^j^\ /<uj/Li JlijLjtlJ /sJ liLa .4_pJI Li^l^lj LjjjLiajv 3_uiL3j (_,lr 

"iJLaJ^I (.iUj I'll tXA-wi ijiajjjjj <i^;»-ljjiJ (_gjJjLA jJj^Ja ^j£^ i4jj^j3l 'jj^^l 
(_^l '"• '^ ^"tlj ii_j^|jSL!l (_yJI J li I ritL i_gjLo (Ji>^ (1>^J ' W^ 4jjIjj jj^^l 
I 1 j 'J ' Laj^ U .'"j " 0^^3J '~"^^ Oi'^^ U'J •f'J-^*-'^' Cy 3-ajLaJI (JjLjijJI 

(_!j.j>JI (_^l Ij-ti^ jj^i 3j».jjli 3^-vj^ LcjLSLLs (j^j •'LI pi .^^".1 V jSLiiij 
t_gj i°:ijll p^ilLj "ia^ 3.<tl4l,l j^3 J jLjII,! 3 ii'itl (» juj IjinjULuLa S^jill (O^VLa 

(j5-^ "J^L-J "^ l-« (j-^J • 'j-:!-^ '^!-^ j-LSLflTJI (»J-C (_yJI iJj-*J (>=-'^ S-^^J-" 
JaJaJeJ 4_L»-^jjSi 3JjJ (_pj i3jj|j^l <_!j.j>JI (_, I'l'^j j'^iia ^^-» "■ JS 

(j-a djUJCjio 4I I rill II <ijUJ . LAjI JlcI 3^1 (J^J l(j|J-L>- L^l (j^JJU (J^lj • L^J 
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<_jj.j>JI SjIjlj (_y3 4jjijjJI 3JLi2JI »lJu^ (_y3 QjLtiJu \jj\^ (jU'^La '-"-IiLjj 



lilj .SJl^vIj - j \ _. a I J « " ' ^j jjl (j^j^j.Lo'^l (_,lr (jl^ I jiSLij 3_uli!l 3_Ji,L«JI 
Cx-i-i^j I rill (_,lr LoljJ Jtjj^l Jii£ 1 3 I J > ? 1 1 i>JLjfc lj£UlLal Ji^ Q^j^j.La'i/l (jl^ 

4jtLji 2 1 C^JHal Ji^ 2j_ui (JjJ LlulS (jj^ i'?nll (jj-ill 3jL^ ?-*J ^j^-ul'iMiSL^Ij 

(j-o I j " '*j "■ (j-SLflj 3_jjLLa_ii_iVI jlj-lLa iLljj^ i j« ''--' (3^ (*-!j •^Jts-'^' 

A J I -re_a sLcLLi-a i " . -»- j i ^ I jjl 3jj|jjJI 'LitLj/'iil i±*j1j joJj SjjijjJI iIj^LcLm 

'V T •^ "" -:■ '-^j-«-J 3-j-Jl-j-II 3_lJiL«JI <_!jj>JI (_y3 Sjjjlii'ill (JjLl2JI c^l^ 
cj .Q .cj SjLo ,j_o LlL (j-j^ i°:i < t ^L<jj (_^l SijiilLs iBlockbuster «(_pSLII 

i",U^ , ,.1 ^_^ylij| jJjLl^I «_ui:>. tl)jj /*-"J *-l)l-Jl-i-ijl (j-* cJ-*^ ' ^ 1-^ j^ rt m" * y-^~ ' '■" 
((jls Lij-o 2) (j-ia (_^3j1o ^^==-1 'ijJiill d-JLLiJI i_!j.j>JI (_y3 (JJlII ;<-J-<»->- (jJ^ 
HJJLtujjJj '(*'4>*_UJ ' lS>^"^J^ i_P-* O'^Lt^ i"'Viiii III (_^l Cj .(j .iJl! SjLojj-* 

j.=tij (_y^ I945j 1939 (j^Lc (>ij tLixJI «GjJa^l (_5JJI Ojll J^j .^jS'^j 

I'l 1 «i" SJl^vIj 3 I j i ^ : SjL^-lj 3_jjlj.j>. 3jji^ 3ijjS I ^ ^ I U" (_ylll 3 al Ull tiJJj 
cjIj Mir tjVI jijvjJi^SLIj .AjJlill 3_JiL«JI t^j^l JjI-ls JSU 3j;_Lojil!l SjJlSJI 

CjIj^ "^^ i(jJ^ mhII (jj-ail (j-a )«_<jiLlII JLaaJI (jy^J .3jj|jjJI djai^ji^l i—sVl 
SjL=eIiI,l diLV^JIj ifj^Lu^j mil jL>oVI (_y3 iIjLsiLHIj 3-i:^E-ulj"iiiiVI ^jjlj'^ll 
(_, 1 r (j-oT Jl^vIj (jLSLo J-»-jJ Vj . JJistA i_ajLii ■ ^H 15 (_, 1 r JlJJ-j La j_yJI 
idjjj,! ' - ■ jj ^'' JJLo 3-a- 1 iii'l^l oJUk (_y^ Sj^^jJll 3lUaJLa .3jj^j^I S^^I 
JU^-J n_gj.^a- I II II (2>JjJI *^^-C T-Lj-iiA 4J i-ilj-flJ tjl JlsLJ j-y^ J ^■^"' "j (^ JJI 

J^Li. /<sJL«lI Jl '■-ill j_LojGiI SjjLA I". I imI (_yjkj -(j-la ULlo i_aVT 10 (_,lr l^^ji^ 
ijja 3jJlj J£'(_ya 3jJl!i5^Lc: Lj;^ J-iLjiJ I JlAj i3_jji3j'!^l S^^l (_y^ 3JjL£: JSL! 

4 li I <■» L«J I J iCjIjILa^LiS SJlC jI jCLoI (_5i^ 3j5^I sLuLjjJkJI (_yjLJkl Tzls-ujj (jl 
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.SjHI »1 I'll ■vj L0L4J l—iiLsO (_yjJI iCjUJ^^jjJIj iLoLc, iJllLcljLjilj i4jjL(JI 

:(_yij La 3_uliLll SjIUJI t^j^l (_7^! lJJJI cijJlj>JI jjkj 

L_1>LL^1 t-lll^J-iDI r^ ' j^ pL^ d I I 111 ij^' ^ n^tl ^J_A^ » ( lit ^1 C^JLLaHj-ul )) 

(J^lj (.3-2J -J I II yi\ SJl^LS (^J fO-^^-«lj (jJ Jl:^ i" I II a (j^i-ja-aj ,^jjjs>-^\ 
(J-aiij I j '"ij 3_>^ 4*^ I ii<i a (j^~^ (»i CjjI£ njJLui j-i>- J^ (jl^ j-u^ tz^j-^jl^ 
fis,2ll ijj-^J 7^ i"i MJ /jS il ^_^^^.Jv) ixl LlulSj , L^^^pj:e_a ^j_<ijvl «US <d I ii"v q\£ jLc 
J j '■-'J Vj (j-^-Aalj i_!^UaJI (jlS "T^'J '^^^ Ct^J ?-i-'^J-" ^ 3 ^ ■^ '-^ ^wH^*^' '-^'^ 
(2>jJL a- i" I I I a Qi^^ ^<uij «lSLiLifuim /a^^jiiij /«^ Q 1 iijjj ;_Jjj-u s-UI ^j^ (tt^la 

<ij jLjclLjiVI (jSjsj jL>-i ijJLufc (3^ («-lj r"j^ '^ o^ J"-* i_p ilA-lj p ^ i *■ i ■ 

/<sJj . jLiJULl ^V-n aj i(j<-ijllj ujjia (JjjLl!! jj-ujJj (_7^ ^.l/^*^' J' '"''I O'^J 

3_LiaJ 3j>^ i^jJLflJ 1954 aLc ^ (,jj,jLa) jl il ,j^ Jj'^' (jr^ U^J • 'jThf^ 
S^^j^^ (_ji^ d<.<t-Lf»- Sj-uS "lo^l < i"il 4^1^ I j''' ijjji^so I L^ I _i I ii-»- LfljO j-jSI 

jLjsl^VI tjK mil «Luij ti^p. I^^^Ju^ 150 j_«_Lj (_y:UI 4jJL».jJi,I ^VLiJjij 

^_j-Cl ^ Ml Jtl jLajJl ' 1^ -^ ' '■ cl)LcL_u * '^ * JjLJJ ,* O"-*-^ L>* l5>-^ (J no MilLj 

jje_i ^_yJI <i_LLajji_jJ I 4j^L»jIi"2| 3^j.j>JI cAi^jj .S^^j^.j>JI ojtjfc (ji^ ??^l^'^ 
q\ L<ijj .<lILi_«Jll «Lj_La_<jijJI d_Cj.j>JI I ^ '^ ' (2>a (JjISj (J^I (_5-AJ ''-^'j 175 

(j_SJj . j_ljS jjl^ -' j ' " Cj_«j j<s_La ijLa_ii_iVI (j-c (j_jJ^-j-«-J Ij-iLs (jjjLjJI 

Lii 1/g.^i t-^r (_y3 3\^^ fO-^l J-:^ (ft^/al 1 n-vj (_>>• J (^ JJ' T ''"^^ ajj i'iijj" i nil 
(_y^(>JLlLJI tiJiij jVj^I Lilji, ijiiolj .3_t3jjJI (lukJjLC: (j^ » Mill JjjJI j^jj 
cLuLLsj^jJI i^ljj^lj ijjiill ^loLlLij i<ijSj jJI SjliJI (_y3 '"'I 'Ij U''-'l ■ (3^^ Cj^j 
. <iil3J "^jjt^ 5jU^ Ct^ (JLJujLa jj|jj>. (jl£Lj< J .^^ (JjL2J,I ^^^ . 4ILiaiJI 

(jis lJlII 1 3 (JjLtj La j-Aj iiliia Lila^Lp 1 3 I oji'ij^^-ut 4J_u^ jLj^ (jls 

15 (jlSLfl (_yJuSLu 5^^J^j>- (_y3 iJl*Jjj>- (_jjJI dij^iJI jLj^ Lai . Cj . (j . iJl! SjLa (j-a 
i3_Jjlj.j>JI ^JjijjJI t_ljj>Jl Sjji (_y^ (J^LjUil (_gj|jjJI I ^.^^11 (_j^J . UlsLiLLa 
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*-j . 4_LS /cJLjlJI ijj-LC I j miJj-lA «U_iI^ ^^.iLa jJ^ijlj La JoLSj_ul /cILu-u 



joJ (3^J • O'-'-'^l J'-i-^ '^^ ij-'^ ^ ■^'^j ' " I J-A (jLs I LilajijS I 3 iij jLj^ CjI j 
jj>-lji (_y3 Q^j^\ i_jSj£ (_y3 (jLtujI CjIjLjJLo a I rio->. (j-o ij^i l5>^-" ^^Jt^ (1>^ 
dJaLji^ (jLcujI (_p (JIl2j (jJ lSJIJ-'^' (JjLjIIJI ljLjfc(_y^ » J .'J -ij^ I'lull (jj-^1 
a£jJLi -t-^al ,,.-,11 |_gj jJI jLtillj pUJiVlj iSjjLJI S-ScL^Ij 5-aJi^tl 3^>o 

90 Ajj I'll "tjij"' nil (j-o iHLj 90 jjLa : JjJal LuSj j <i" . nj j-p-al I jufc (jl (j-« 
i-ajjji 137 A^jj-LjjJI (j-o 3^Li 90j i3 'mi 96 J^Li. Lj.c.L«jil Ji^tlu (_2jjji 
jL». I J j^ Ml fjJs ijl»jj (_ajjj, 1 3 1 Jij-jJ I (j-a 4x1 Li 90j 1 3 i I II 31^ (_y3 J^L^Iu 

Cj\j j I ii^i (_^l oLjI V^::*^ ' ^ I J j 1 1 3jyL«JI 3 ^ ,Utl ^^ CjjjVI i^j-^ (_2jjj, 
iLlIjlJI j-^>JI <1.2jJ3 (_yi Ojjj'^' (j-* *>:hP 'Li-^ j-oJ3 (_ajjj, ct-^' *— 'jj^' 

^ ^ "^ ' "•^' (3-3^ ^J II Mill d ^ Mil JJ-* SJlJJljIu CjLc^jj>. jJj_4-1 TT I II t Iju^J 

tjLlaj I II I 3_jLj-3"^I (_jJI (_gji^jij iSj—iiS CjIj ii II djijial aJJt (3^ JlJ J o" i ii_ij 

jj_a ij J '^^ u-^Vij . ^Li-ii_j_Jl 5j 1 11 1*1 1 jL^to-oi 1 i^j ,^^ ( ,^ 1^ 1 1_$ jJi i JlL>J1 

< (2) " . - - 

J"^"" " (_ylll '-'Ijj .>»«lra i<il<ill:>j,l ptjQill La jl iCjLjiS lS'^3 'IJj o i iij L^l 
^j.j;e_j I ^1 ^ * i^j_j_AS ^_j_^vjJ^S tl (A^J-J^ SJlcL^ ^jy^ pU 1 I I I ii"v 03^ O' L>^^-^ 

^1 jj-^^-^ (J-J-*-^l JUj-jUll ^_^yIL>-J , >T-J^ C^'^j'^^ A/^J (J IIP l"lt1 *^-xl3 jj_uSjLJ 

(j-a pi < MiVLl Ij-jLj J-5-^i JJ-:!-^'j • ^-^'jj-" o I <* ^-:HJ^ JM^ '^ OJ^ 
'"*! tlj U ,U1 ^j_a 1 ^ * ■", * Laj tCjl^ I ii'^JI Cjjl^S 0_3^ o' (iP*-^^ . ijlll^ i ii'^JI 
lijjlj^l (j-« J^' pj-" 1 ''^J^ ijjLuij .3jjij^I <_jjjaJJ dJjilljtA dja-uj <ia^ljj 

. L^J^ 3_Lii5j'i/l aj^\ (_y3 3_il3 jlxJi, I 35jj'i/l cjLjj-a^ (_y^ (JiUjjj (jiflJI j-jjj 
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4jjJi^ i_a^ij| Lijjji^ (_gj-ifajJI /n I ri-a-ll (_y^LLl,l AUa-JI n^js>-\ 5j-JJ^ tlilj-uG 
p-l_jjf »j Mi'ij 5_ulj^l Cjlj.ALaJI Jiju'i/I i_JJlI,I (_y3 ijJLufcj .(_>I=jJi,l S^jLia ^Ir 
(_Jj^l CJ^ N i"i a I I J I ri"t jjl (j-SLxJ (_7^l Cjlj_iiu>Jlj CjUji^^SLiil (j-« ^^^^ 

La SjJLs julj L^jj .SjjjJJI 3^jj>J,I Jlaj SLpJI JljS f_j\r (j^^LJI j-jiuoil 

Q^Sl (-_3^_i_uj *^ t fi ill JJ-* '^^-^^.>^ Cj Lc j_<iJ?E_a I t fi M I ^ ■ -^ * jj^ ^?-^*^J Lfcljua 
J J 1 '°l JJl^ f_^ cdJi CjjLjaJ (jjj iSJjL^ ^ ' ^ '"' LaJLi^ '~'lj ^Ull oJLjfc i_Ac.I 

Jij f'ii'v.j i( t:;e_j ^j-a ^1 J-^-flS 4^_^^^l>.| )t_^l^^ i-dLLA tl)5^ c_a^j_u JlJJlJi^j . L^-La 

a j <i I. I ! lj nJj-cLLaJlj (jlajJllj (j|A-A j m i U j j ir^ j II (_gJ^L3j i(j|^_3j^>.j>JLI 
S-lJLLj mil (»ljj^l j-LLie_aj idUlj «.lj-^l (_y^ Jua'i^l SJjjIaJI 3_j^L«J^VI 
i_yj\ I II ->-Vlj 4_LjJaJI 3_jLulII i—iLlCJ <ijJLtL>JI CjLaj m'iIIj «CLlI,I CjIjV^Ij 
jji L-i-i$.<^ jjlS <tj| 4ijJLAJ «(j5-^ "^ lW"' ij-* <-llJ-aJ Lt^' 5jL»ia:>JLl (jjuLJI 

.jjjuij /cJ LuSJ iCjJL>. La )t_L4-i 
(jlSj .t_ijj>JLi I i"i(ja LuLLiJ^ ^i>*- s'j-'i («Ji-C (jjjiJjLiuIbj i_2 .J ^Is 
^ .. ^Ullj (_ij.j>J| (j-u Sj^SLs 4jLiiuJ JaLiJ ijJLcjij . L^LjjjiI (<i4^ (_y^ L-j^j^ 
I 1 j 'I (_jJI J J i"i 1 ^ -1 1;^" "i ^ CjI <i 1 11 (j I J J '-^J^ Sj?<lil j_Al^IaJI (j^ Lo-AM^-2 
SjJajjoJIj ' 1 ji j** o^Lx-i (j^jtjjt^ (j-^^Uisj (Jj i^^jjjdlil (JAjLl^ j_ic (j-Gj^ Pii imI 
LaJLj- )«-*^><-i (ji Vji '-r'-^ ij<sJL«JI |_gj;"i I II a ^_yi^ ^ ,.^utl ja^jij (j^J ■ I i jjl'' 
I'il I iij I— ijS ' '' .':."'C" j^l i_t5cjij i4jjj>JI (Jl^;»-3u ^ ^ I «" 1 1 diLLLajiJil Qji \j-J^ 
Lis lil I JL>-lj (jj^ tjl '-t'^^ LbjLjiI (ji (j-^Jiji Mi'ijj J>^ ^J • 5i-t3 ^ ..^Utl 
(_y3 l1jJl>- (_yjJI <— !J^>.^>iil (j^ < " < L U « 1 1 x_<t>- Jlia I JlSjfcj .l_!j.J>JI (^4^ -^i/^ 

. I945j 1820 ,_^Li (jr^ a-LiSLLc-U Sll^jVI LJj/ 

(j-C '"'1^1 ' ^ ^ 1) o'j-'-*-^ I— iLjS (_y^ 4jL3j JiJLJ (jjjiJjLSiIbj /JJLIJ Cjj-<IiJ 
(J^l (j-« "J ''^"' '"' o' '-r'-^ lS'-^' ij-^J-'V I i"<j° O^ djaj .(^ILuiil CjLcljJjl 
j>LcJ (a) IjjiJ^ ^-^3 J-ia uLajiaJI (j^ U'^-«-* JJi^ I j^;** i«_2j <-Jj-»- <— ij-iij 
. I jj_' • ""' (_ylll Sjjj^I iIjLj^^I JJx. ij-uJ-2j i_gJJI i_!j.j>JI J^Lc 
J " ^ J 4_Jujl_La Jj.:a-a (jjS^ (jl (3S>-«-i 3 —a i-ILjJI (J^L«JI vljli <_Jj.:>JL3 
^ j'a 6 jl 5 =A LkjjiiiJ^ 03^ Ct^' MJ^^' ^' • ( '^) ^^ "- ''■' I— aJl I Jj" 
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l^j .(jr^T-Mi (_l!l 4io i^^l f 10) (_yJjVl 5JUJI (_y^ l^ i_t%J IjJai-^^l 

iL^juiLio > jU" I fit (ji (Jj^ j^ i^jJI iJ-"->" J'-^J ' ^^j'-'^^ JLiia-l (J^^^ii^l 

IJl>- Sj-lLus joj^ (_jJI (_j_bE_cJll (_j^ Cjjj o" I III I jl cdjl (j-^.ajl Mi'ijj 7"^P^' 
Cjjjijtj Ljjj^ I J 'm"i jjl i.i.US.<aj (0= a) J ■-"^11 '^'^^ (_j-Il Vjj^j (a) (J^ljiil 
^ — -^ •"■ (JUij joJIjlII IjUk (jjs Lo (jlSLa (jyji^ joJLjlII jJ'-''^ Ct^ ij-'^' CjLJL*^ 

(_y^ (_!j.j>Jlj 3_jjj_flJI (JIL2JI I'll^l 1^ jjl (JL^ ji^j .|_35L^j (jjLAi- (Js jL>-lj 

jt—iH-JJ .^ I iiS i a ^j-^ ^_yL H e-'L l Jl jJj-£iILa ' '^-^ ' ^L^^^jiiD I o i^ L^Lj^" i na ^_^i^l 
(^,_LJ(J,I (_y^ V i»_<j,lj 3I U't (_j Ir J"iSll (_^ ,2>lil Laj-uo. t^j^l 0^ ^^ 
LoJiJulS . Liiajl I Jljv (JjjjjlII ^ • ..A ',11 ,_^1*X\ (_y3 (Jj n _i 1 n-fc^ ^^^ujilil iJajjjijJI 
(_yi^ I '" ^ » _' (Jj.«-i J I iJj-4-i ' Li-tuijl (2>c, LLoLijI i^Js^ jojj ji iLLLukLsj JJl^ 
Cljljlj ri'iiiiVI j J t-^" LaJiJl^j . JjLHI JjJLiJI 1 m>i<11 (_^I s^stdll (_yJI Js'i/I 

juj-iJI ' ■ '^ ' tl (_^l LjLl^Ij ,_jj^'!^I (_yi LsJj L^Jla I JjjJI (_yi^ L^ili 

^-"^"^ •"■^t S^ill (_jJI Q^< I ii_i ijja (Joa (j-« iSjLflSjl £U£ L<UJ LJLc. )«_5tjijj (JjLaJI 
I _ I -r _l <_Jj.j>JI CjuJ-S^ Juyjlj (Jlii!l LL>-^j-cSi (j-'ji:'^ l«_a (3^J •F'rL?-'' J' 

3_LJLi JjLHI jLjjLiill I . i>i<ll (_yJI Jl^Ij (jT (_y^ (jjLlII ^ I Jl». j^iSHI j-aj 

LiJLc, Qi^ 3-aL»JI (JLi-ajVI 5j.^^l (j'il IjJiuj . 4j I im'jj i^jj>J i_fjill J Mi-»- 
Lol) . <lij "1 Ml a J^:e-J (_yi-C <-^^ (j' ll>^^ (J-«-«J' ' J-* (j^ 3JjjJI (^JLjI (_y3 
IJlS. (JjIs JJlC jIj-Sj I J-j3 (jl (jSLxJJ L*!! j ,j-0 Si i" i na (_y^ SjJjjJI t_!jJ>JI 

JjLflJI Jjj Mill ' • '^«tl (2>^ JjiJjjtA jjij iR-complex ' ^^IjjH i_<^j^ "-^J^ 
. (cerebral cortex) jcJll Sj mi^ij (Limbic) (_y^^:>JI tj^Li (2r^j>«J.lj ij-iiioJIj 

«Lj_jI JLJ P^"'"^' ' "I LlulSj i5j_Lt_l-£3 CjLcLlJV ^^^ OJ '"'J* ^ ^ I II ill tjl^ LaJlJi^J 
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JjLS (_, 1 r ljjl-3 I JljJlJJI t_(_L2aJ«JI 3JLv (_y^ i_^^ ii_jjUm ,2>SLj /<sJ Luj 



ij_yJLLc (J'-''^ lt^ I i •»■ 1 1 ^ I j ijjjjLJIj djj^iJLi LJ^LiLA cJiiii-j I '_■ '^'' (ji«JI 

(_y3 "lUlaj" I ri aj i(_yiLc ^Lis CjI j ijj>-LLo Cj^j ct-*^^ clulS (_jjJI («JUail liUti 

3J|jiiiJI SjjijJI S^JiiJI (jLa ij^l (j-« (1>^ I -1 j "J .((4x.Jl>- <1J1_1 J • " ■-'_' (_g JJI 
.^LcjI dLcjVI Ji^jij Vj dili jlljLJ 5^^ Jljuj «Lc:jVI (_y^ 

jL>oVIj SjLjtjJi,l iTjLjVjJI «G_Lij l5J-II iJ_aLiJI t_x^jJI o'j-i-" ol 

.JJvVI l—uLsJI (j-« J-la^Ll jJtJj r'J'-'^ J'v l"l t (J-UjJ (1A-|_3 Sj^'s I rutl 4jJJ<lSLo 
(_y3 CJ J.>- L<l£ IJJ>-VI I_jjL>JI (JL<iIl>-l J|JJl>- jIj o"i II u i_jjL>- (_P I ^ .".S" . ,.jj 
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.4j,J_aj ilijjJa <ljajV I j ' 1 . ><"" (_ylll '"'Ij ^.^tl jj^ liJJj j-J^J jQii ' " tULsij 

aa.j>JI (jl Jljso (_j_iLljJI > U U -^ 1 1 ^ ^ a . (j-m-iji '''"'^ (_jJl JjJU IjlSjfcj 
^ U , ,.j II jj_ojJI (_gl i(j\AA (a) (J^Lc CjI j i_!jj>J J I IJn" iVI (j^j jjk lIuLLII 
(_p_<u A CLu^) (JjjLlII (j-« vIO) (_P-2j 1-J>>- J(j Mil (_7^ ojLkajjl i-j-^^^J i^JJI 
Liiaji (__>I=jj(j J-Aj . (4jjL»JI I— il I ii-tJI SjIt* (_y3 Jl>.I^I Jju jLaj-a'i/l JJlC 

dilji I rill (_y3 /sJLjlII (jK I II jjx. (_yJI J J Mij i_^jlII (j-L<ijJI (_ya (_gjj.«j«JI JojiJI 
(Jj^jj 1 1835 aL«JI 3:5tj f_jjs (jl I ii'tl jLJ-a (_yJI (J-t-isj J^ (j^ l5'-*-"j '*>tP-'^' 

(j_<-oJjLiujJj (_j.be_LO ^JsLSIb Lajj^j (9 , 7 =a) jLlLo 4 , 5 ^:5tJ (_yJI (jVI 

CjI^ i I nil ^JlC (_^) iiLaLi^l A^jJ jLlialLj 2(1 [j-«j Lula ^JltsIu i(_^Ji^_4JLl1 ' U -^ 1 1 «_a 

(_^_L::e_La i i i ii"vj . 5^^_uS La » '.J-^^ (_7^ -n ^'^ (^^j'^ 1 (jlS i ii Cjj_4-l ij^^ ^>-^ Ct"^' 

(jL^ t(j;^ I II ill (j_u_L>J1 ^IjuuJ ^^ I .^" . ..I, I ^_4_lU -- Ij ^" . ..I , U , ,. tlj (j_j_o^jl I iMjj 
(J^l Ji^ (_jJLlIuj I Lj^jj (j^j^iiJI (jj-ill (.j^*^*- (jljiiaLSlLJ V (j\Iaj>JI jjjJUfc 

,4^Ll2JI ajj 

,jj3 M>^ '-^ Wi^ J^J 7 , 7 (jl5 Sjjllll 3_lI,L«JI t^j-jtdl (a) J^UJI (j^j 

^ "r 1 (_3-*-C Cjj_I,1 Lj_>.^j_tSLj I ^^a CxAjLfljj (_^JLaj cO ' "^ tj^rr^ (j-^ mo">^ 
I '^^*'''^ ^j_tiij_a Jl I Jl>-^ Jij . 5j_a (Jj*^ 4jJ)^_(J1 4j>1 i n 2 1 Cj_a jL?tIIj_ulj ajiJjUla 
(J^ TT J I ^ i a^j iCj^^l till j jila iJjjL».l^ Jl^ t_!jj>JI CjLcjJj J-^'j-i O' CT^l 

3jji (jLa 1 JlSL&j .^^j^joJl (_,lr Sjji^ j-^' ^JJ-'^'j 5jjLji21II 5ja-l I ii'^l (j^ 

JUJLsJI I ^ « a J ^ jjiS I jlj 'i^jijjui j-i^ sUjiSLl CxxiiAJejl (jjj/JjLiuIuj (_j_bE_La 
i^^-uj L_LaL_a) (3-^-* (^ '-^.>^ , I U U ^ I I ^j_a £< 1 11-^ t I ^ ^ 1-^ ' 1 1 (j_a La (jlSLa (_^ 

(Jj^ <_jj^).j>JI pj^^ \i^,^^" J ,si 3JjL2^ (jlj .3^Ll2JI ajj (_7^i^»- Jj-i^ ^ " ^ ' 
(3^" I iij j-*_3 iJIJjjJI Ijuk -»-l '^j"" "I i_y^ JlcLjij (ji (j^Lfl-i lojjuj 1 945 ALc 

.^Lc aLiILaI (j_a ^^^1 
djaijji'i/l jj U" a , jj.a^ Jila 4^jjLJ Us La (Jj^ «L2j^^ A>?-* 3^ liU J (jl 
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(_^l >LvI a] >LvLc: ii^jjj i_2j_<j i_aljLji'!^l (_^l I jtl ,^jl JjLjjjj ^j>iJ' 

(jJ^^L^il (j-l-ujjjjlj (j\jpjuua^\ »l oUII (j-« J-jiSL!l jjLji J^j '^-1'-^ ^J'^ 

4.ja- 1 iii^U (J_oLiiuJI ^LiJVLi I^jJLLjj ijoJIjlII i_^ t-j < nA ^ i ^i** jj^ oj-SJlLjI 
d-LjEjjI^pjjiVI I M iii£Jll ^j3 (_yi!i Jiia SjLalLijil ^Jjj jtsJ ja^lsl Jb (j^J ^iSJ-'^' 

tjiJ tilljiJJ iSjlseim CjLjV^Ij (_yILl^J I rill jL>oVI (j-Lcl (_,lr Sjl niC 3_LOji!l 

. 7c_LauJl jjl 1 r ti 
JUlL Sj^jUI 4j-Iiii^Ij 5jejIj 4jJjJ ^jl^?^ l-^l-i-* Lljl^ <ijl j Llx^^l (_y3j 

aLsjI LcJLa-lj I Jlj (^jJLjiSlll 5-a-liii'!i/l) (<u-ul tiliaitj L^ji^ tj^^ Ct-^' ^J>^' 
I _. I II -»- jVjjJI jl < I III SLclj_a «_a 4 J i<-<UlI q-Jj mi < llj ,jjiJiiKjl Cjiji i nil 
300 (j_« ^"— ^j' 'L^^Jj-u^Li 5jj > I nil <ijjjjj| SjLtllll (tt::t:>- (jl J^^?'-' ijsJtxialiJI 
I968j 1950 (_^Lc: (>J ajlall ^Jsj .jVjJ jLia 20 (j^ ji^l (_yJI jVjJ 03t!^ 
CjI!^ ^LiXL^ Cj^I^jv 3Jl^ Hii-'-^ ^"-^ cOjI£ ^^^-i^ . •iL'il ,^^l I j ' J- J "a I j"" ^^^Jl 
<ijjl3j^ ^jtS-' k^ljL:*-iil vijjL:><J (<sJ «Ui (j-« («-^J-l4 '^JJ-'^' djtlijiVlj i^^^ 
^^^ILu^JjjJI jL>oVI (_y3 sLialiji'^l )«_u^ tijl I II I nj^ (jij .Jo-aa (j^Jj^ jl 5j^ VI 
CjLVjJI u^ J I'l't (_5-Aj .SjLojvj 5j-;JJ^ (_,-<* 'lSJ^' iJj-^J SjLallJil CjuVjJIj 

CjIj-jJLSUjI jL>-t i I I ii"vj «Ll1j_U1 L^L:tj_L4-l '^jj J ."■ rtj «Luai_Uj dll I II ( nj-a SjLl^eim 

30 JjUlAJ JLJJJ 4j;.SLj.uiJI ^j-liiil^l «_u-3 oLW: (_y^ 3i».uiJi,l T'Llj'i^l (j^^ 

(jljJJI^U SjjLA (lA-^J ' '-i^^'j-'^ SijLXjO «_UJ-aJ CjLlLiC (_gl (_5i^ <ilI,Ll 50 (_jjl 

.3 in'^Lill 4jJJlI,I 

diuj'ii II a (_y^ 3j^'C I mil iLaJjjijI . " 1 1 ^j U i ^ ^^ a A K" 1 1 jjL^lHj tt q i ii_ij 
jL>ijVI (_y3 T'jL'-^ (_)ia^L(j iJJLLAj .(_yjjji,l JL>J,1 (_yi L^ 7-j.<uji^ JJ^ J-f^ 

(JIj^LijulII r-Lu^U 4jj^SL1,1 aLaIaVIj tfLnJVlj 3jiijjJlj -Sjlj-ll tlrv (_j^ij^j i nil 

^^ ' ' I . I II -vj 3 j^N j" ■"VI ^1 mil (_yJI (_ylaJU (_5JlII L4I0 JjiaJI /ojaLjKJIj 

u^ i«_j^jJI |_gj"i I nil i_gj J (j-Lx»-^jjS^ I J »l oUII ' '"^ ' ^^e-i tjLa iCjI^Jl2jJI 

1-^ .13 •3j^'C I mil (Jji lull (_y3 i_^js>- J I J-alScJ^^ Q^Luu I'ijjiojVl S^^SLII 
iCjIj^Lcj *>:^P "-r^'jU (J-«i-^l J^rJ-^'J^' <ijaijjil )«_u^j ^^Jjiaj (_y3 (j^laL«JI 
gL>l ( iiVI Jj^'-^" *^>-'-" LJ'J .(4^L«-4ll^:-« (_^ CjlJ^" lull (_^i^l [J-« l-_3j_ilu d ( iiJIJ 

(>iJLaL»JI jIj^VI Jjl^o i(_yl^ajiiill jUsjVI (_y^ 140^ UJLus bL«j| jii-tj (_ylll 
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ajL^ j— ueJla j-J^ t-j^ljJ, (_jJ,L»JI TcJjjijJI (34-^ J ' " ■^ ' (jl L'l'iS.<u ' ''^'^°' 
jLa^al 3^Lu^ (_y3 SjJaiJI Cjlj^lalill CjJ.>-l jj j ii n i— ijJj !(_)Ioj2l /TJ"^ (1)-* 
<ijjjj3jjj]| (JjLLSJIj iSjjj-iillj 4joj I ri-»JI djLjial sljtLjiIj 4ijLd]| «Li£.LijuaJI 
fiLLa_j_uj_j_a u1 jdj ' ^*''^' ' '■ -1 ^ jJjiJLJ (_3i:3LuL 7'jlLnX\ (Jj^JJeHJlj JJL^ r^:D'-3"''^^ 

* II t ri'^Ol Laj S^Ll>. 1 LbL^ j^^^j^ LJIx, J3-*-^ c_a^j_u i«L>.j_a t_5jL5-' CtO~^ (_>"'j 
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(jjL«_jij ij^VLi LJjL»-i -" "' J _' J i(2hi>^^' cLS^jj )«-j.<4jJ Llo M^ oi^ IjiSL&j 
i«l£jj (Jjej (jl I '.«U" , ,.l j^^ I '-'-';!-':' (j-* *>^ ^iH-*^' S^j-JLa . I ''■-'I I '.>»«■ 

(_yi^ 5jJl2JIj h-l!j" I'll!, I (Jjuii! i_al£ j^Lv LbjJj ^ »j .uti r-JLx-i ^^*' jj-aj 

j_LoJilIlj 4jj|jjJI ' 'J --^\' j'^ ■-" Lc£ lilj .(JjiJiJI IjL^J ALiiJI (^SljJa JjJL>o 

j-iSLfllll (j^ 3_lc:jJI LbjJ Qi^ "^ liUia ^^^LlII (jiUJI LulaI^J, (_y^Uj>JI 

(_,_Ll3lj_a 3_LjiL3j SLp- i_j\r 3 tA'al ^t I (_jjij iL^^:>.|^ (.j-'^' 3j i "Vj^^ (*^-^' 

SjLclj 3JjJ (J$ (_y^ sLlJu'^I (JjulI 4jJ_ilii"itl (JjljJaJI (_y3 3 i nj^j Cjlj-uij ,j-C. 
4-1^1 <i"i-v.Vlj 4-Lo)ljMr!lj 3 J \1 ,^"aVl CjI III MijJkl fi J 1 ' ^"' ^_^ 4jjJlj>JI j Uill 

3_jJl». (j-« Jjlii'itl (_7JI L*jl J iJj-*J LiJLa .(Ji2Ji,l JjJlJI I jui U^^-ljj ilj 

.(jj^j-Jaia 3j^L«JI (jL<ijQ^ii2j(j:jjJI liilljl (jl Jij^Ollj JLa. (_yjji (_yJI 3K miU 

i"i I II jt UjI I II I iij^ (_y^ 4j^ji5J>JI ijiilj-ujilll (jl (JjL2JI (_gijJLi dJ I iiq"i!lj 
i(_jiAC j^i (_yjfc SjjijJJI i_!jj>JI (jl^ L<iS 1 4j^ mi J 1 1 ^ «j .ull S^LiLo ji <iji.«^ 
sLLaLill 4j^jj]l <_!j.j>JI (jl .Jo^ Sjijvlj Sj^jij 4<jjU i5j-" ijjLui (j-ujJ jl 
CjJlj>o (jj L^l (Jj-ail 'jj-^ cdJi (jjjL>-lj (JjjLlIIj -(Jj^ (j-a lia^ CjJi:>o joJ 
ijJIJLJI Ll^jJI (jjSji iij .SJl>-Ij 5j^ Lf>^ '-'^ CjJl:><J (jJ L^JcSJj i Lciajl IJljI 

. LjjLiI I ii-v. 3x.Lu^ SjLcl f_j\c cjLs Sh 

^J3 (_ylll SljiaJI iTjLajS^jJI (JO^I (_yji 4j^j_lo^I ajLjell,! djLVjJI (jl 

4j-aj-aiJ.lcjLul3Jil(j£L!j.7=luinJI ^Lu^oUol (j-uSLtJ S^jiHI SJIS'^I Mjls 
t^ Sj Ujii ill aJIS'^j Z'*^ (1980 ^Lc ^ jVjj jLlU 153) ^Uijdl ajj^ 

Sjii.ull iLujjiVLi U^j3 (IjjJj^ jVjJ jLlU 0,018) ^%uji\ pjjj SjaiL^Vl 
«_»i>iJ.I ' ^J ' ^J (jl S-*^^ "^1 .iJliUal Miill (j^ (j-l^jjJI (jjJUfc (_yJI LfcLuJjl (_^1 
(_, 1 r ^ "j ' ^ J LfljO J-ii^l i3_ajLSJI i_!j.j>JI J!— i-aj -1 j'a (_,lr j-ILj-o (_yJ^Li«JI 

LjjLulj-Lo (j'^ '-^t'jj 'i_k>* J-* (j-*'j-" i-^^!' (j^ I "-1 j'a (jl SL^ J j'^^'ii 

La J.>- (_^l 7c_>-jLjj ^^^JlS*^! (j^j*-^j_i_u (j-«j Juja CuxS T-^LioiJl p^-*^ ^ ' ^ ' ^ *^ I ' 
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? ij^jUl pjuuU (ixJSjLj iJ.0 

(jjjjijjj ^LJaVlj S-Sj^jJI sLp.'^l sLxi^ qI . LiJ^jvj (»Ji^J L^jjJLjlS aJx. (j-u 

(jjjjJlJ (jjl Ljj-cj . JLim J J J I II f_j\c <Ui\j-><i\^ ifjlaj.^ 3 jj I III! cjL1jI£LII 

7-^ Ml II pj-l d-ajLS-aj i3_Jij|j_(JI 4.ja- li ii^l jl mi'iiI L^J^ tcjj^I (_ylll "iLliill 

^_^_L3e_La L_3l^jj?e_ll aJ^ ^1 o (<ij ' \^ ^ ' ^ '^ [2>^ gLujiJ i nil jJ_4J>J jJ-aLlu j^^LLaJ (_^A^ 

. (^;■^_*1JJ 1 ^^^e-J ^j-j-o.^ )l I ii" Jj 
^j) i«LjJj_iJl 4-ja- 1 ( 11*2 1 ^L_LAj ij^^j*^! I Ij ^ Ml 3t_ui.>- t2>-!e-J 1 1 nlr t *^^tJJ 

I_LjLoj.SL>- ' ^ ^" ' jjlj 3jijijj]|j 3jjllL21!I (J^jj.j>JLi (j I »"i_i Lxj LLtuAjl ■ ^^"' 

5Jl_lj>.jJI CjIjjVI jjl_aj_2j (^hijiill Lls-jJjJSIlIIj jaUl p U"n (jl i—^jajj . L^ 
(_gj.jaJLll u^ (j-\_j.clj tJj-S^ tjl L-*^^' I nlr i—ijajj .*L2jJI (j-« L'l'cSL«u (_7^I 
t-^jajj.SjJLjiSlII 5-uJjJlj 3j.al ir^'i'^VIj 3-u-uLLmJlj 5-i£:Ulo-VI »lj>U pla- Mill 
aJUJI (jju (jl£La J^ (_y^ J-"^' iJs^Laj (jl ja^ii (_jSLI (j£U-<J J-4^ J^ J'J-^' O' 
i_jLv I L<i£ (jSjj . 4jj(j^ . - 1 1 j U -^ 1 1 ojui (jLs Jlj^QJuj . L»^l UiiLo j-tuJ («-& 
jl 'Jjl-i'' Jt^^ '-4^' jW^' Lt^ CV^^w^^ 'OLv^pia Cu\h LaJiJl^ 'j'_>* (jJl"i Mill 
SJjJUJI La (jil . 3j^ Mijtl 3 .^ .Ull 3^^La ^^j^ 
ijJJLjLjj ijJJjGj (_*^ljGj L^AjI l*L>o L^Li j_L<uJ d-ujiJI CjuI^jj>JI (jl 
lilj .(_i^>-lj_^l i_JjJ LjjiLjjiI i^ju-xm j-i^ i-L!j1 I II tl I JUfcj . LifcjLiLi^ i_*:>oj 
Limbic (_y^j^>JI *j.j>Jlj ' ^ ^^jj ^^ .' (_>aL>JI j->^\ (jl ^Ijl^ Lajjaj^ (jl^ 
(j-JailbtA liili x_o (j^Uajj i LUj>.L«^ ij^'-^ 3 Sl°i 3JjLji (_y3 (jLifujljilj Systems 
(_gjj'^l (jLl>JI (_y3 JaljiVI i^jjj (ji f-^j^ (j' L"L"c5L<t-i£ i3.4JjLi!l 1 j"l -1 . .. . 
4-1-uj I II '>J,1 d AUi .11 t—iLji, i^jjj (jlj il rnjjt^ (_y3 (_jjjjiLll (jjiuJI jo^j (_yJI 

liJl—Liij . 1 i'n J J U (_y^ ' ^ ^ I J j 1 1 (_^jli (_jj| (_j.<tUJil i-djl I III I 3j5^ (_jJI uJ I ii-v 
C^j^_CjLoj lSJ"-* '^J ^i>^^''-* 't'J'^?^ Lr^3 i7r-L:^i^a Ijui (jl (_5-l^ La iJjJ-i 

p^ L^J-I >^ J^ Ljj I II-V (jjJj^j ,_>^LiSI f_^ "-^^hO lt-^' -^j^^' D' >b'-* 

(j^ («-^J-" (_jl'' iijlil jJI juuaSli 3 ii U"i 1, 1 Sial Mill CjI I iillj 3Jjj(Jlj 3_iLSLII (j^ 

, lA -.^M jj n_jjj>.3l jjj^l (j^ L^^Loj jojI/j p 1 mij 3jJij » jI-^" • ""' ijjjlS L^l 
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f_^ I OJI II Vj !(_, I li-»- tjLcv (jjj /«^ (J"m |"| i't /all (JJJJI jVj^l (_y^ «Gli *(_yJuJI 

. Ij-;JJ^ U.I tcjIoIj JS i"i ij 1 jj"°' (jjjLtJ (_^1 Cji I III iijj,! 

(ji Jl»-^ ,3^^ I "..^tl Jj^ lIi L«Jia;>J, I (j-o j-*^'-^=-* 400 (_y3 .-iljl ,^-»lt 5JjL2ILo 

j_lC. (jjSj (ji (_jJI (Jj.<l-i (_, I ii'>JI (jLL>JLj L^Lilai (_yi^ 3"'^ Lt^' diljLUi^JI 
j_Lj^ (j I— i^»-J L^ LflJa I Ja-po V (_yl! I lIi 1jl.<u^>J, I (_jIL»- j . ' ^'«t | ^^^ cLj^ | j 
(_j I iii^Kjl lLsI I liill L^J^ lI^jSj 21 1 fiLLaj^j-iHj '' ^'*tl t (j^_ti_Luilji jUiC (j-iAuiuij »(_j Mi M 
<ijjijL«Ji ■iL><"iinVl CjI j CjljLxiusJI (ji CjjS I liJj-J ' '^"'*JJ ."iijiljJkl (j-i-u (_j^ 
(_}:>■ lj_a (j^ (j-dLs-j-a jl <iL>.j_a J^ii- lj^j.jv jih IjjlS jljil ,j^ <lii!j^ ' ^'»ll 
^LSr Mil tilA^t>- Lai , J I li^l Cjl^^-ioLA (j_a 4_fl_Al^^lj £l tj A 1^ 1 1 s i«L>-j.:>Jl z^^Lij*- 

(j^alj^'ii iiVlj 3_Li2Ji,l 4jJjjJI j-^Lifuilj i^j Mill j-^Iaj ^La 3j i ii->Jl 3 ^Ul .11 

i5_jJ5_j_«JI (_jJI (Jj-J-a «L4J dr^ W^'^ jVj'iil i_j^L«j cf^p-j isl^^iiil (__>iajJLJI 

ttl I liill i_yjj£S\ (JViVlj /a^l I li-vj (-lLi^JJ tljLCjl l_jjjj(3j i(jllill p-JJ MiJ 

. <ij^^Jl SLpJl (_y^ (Ji-jLjj 4.100^ cjL(jI£ Sjlc jI j.>-1j (jSl£ j^;*-^ \l ^"t~ Vlj 

CjLjSLuISjJLI (j-o JiQJ (_7^ I— sis (Jn Mi t (_gj Mi J 1 1 i-djl Mill -1 j'-i' V (j^5e-ij 

i-il t^;lj" II (j-S^j .,j_<titLJ (jl L-i-iSUj dJJj «_oj luijla^LjiJl ojui /<iS^ (_yl!l 

4jjjJ,1 3 J Mi ill (jl)) ".(Jj-oj lillj (jx. CjjSLcuJ^ "-t^ '^J -^jjW ^"^-^ cdl^j 
^ ■^ 1-^1 ^ (JS Mil 4jLLii «_a (J^lju lil ii-klxll (_jJI La i«_<iia^ iJ->^^ (JL<iIl>-V 
(jl_Ljl (_3-A ir'ljl^^l (J-J-3 La (_j Mi i '^Jl ciJj 1 Mill »_a L::e_al i iila (jlSj *(J~"JJ '^ ' ^ 

. Lil! 1 25 (_yJI jo-lj ^^a 4a.il r^l,Li 4^>L»J1 ajjt cjjjo. JLCo.1 Lai iSHLi 

.B^jJUjl '^seuus (j^a «LlIL»J1 <i:>.jjJl tfJUi LilixJ jj>- 1 j-iij (J^aLta (_gl i_aj.cl Vj 
(_jj| 5ji (jj^ijjLjika (jj^SjfcljJllj 4 J I li'ijl sLilaljiJl (_jJI p^^ ja^jJ jJl^ilaaLa 
jj U"," ^i jjSLaS L^jjjjj cpJ' ^iH*^' J ' "^^^ LdJUal ^j .(_, I iii-»Jl JoLiiiiil 

3jjjl^lj<x<ul3Vlj iSjJljjjJLi L^ja (jjJlJlIjJI (Jjjj V(_ylll c:jLt«l»JLl liUj 

(J^L>- lj_<j/jL<lJ (jl (j^SLflj S2^^\ (jl (j_a j<sjC.jJLi) <la^L<ii>-Vlj ^_; ■ ,,j^Ull 
(jLa Lija-a Cjj'C I li J^ (jlS lilj (' i' ^ I jj 1 1 ' (__>^L>J1 i-i!jl i nil Iju* ^aJt^^^ 
5_jijjJJl 4-a- 1 Mi'1^1 j-ju^^ fj^ L^Jt i(_fljjj«jl (_yj.uJj>Jl Cjlj£LI1j JLaL'i/1 «lJLjl 
(j^a jLjj_a (_^l ^^ j3 «L>.L>Jlj . 4-ul i m tVl JlxId (jLlxJj.>- ijJLjLfljl (J.<i:>ijl ^*-Laj 
LLa Jl>.1j JS (jl£LaLl isLu'i/l jsJLA (_y3j . Sj_uJ,l (Jjl i mU i'jJt, (_y3 CjLjiljjJl 
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.(jLcvj ^j-J LJJLilal LL2jLc jJ 
CjLjiIjJJIj n^jjj±jl\ TcJjLlIlj iSjJj^l itjLiLaJI (_y^>-j3 La jlj^ ct^ ' i 'J.' '"^^ 

ij-x-Us . JjLilJI (_>ia_«_jJ (jLSLo (JJLla (jjSlj (jl jj ^Ls cjljLciuaiJ SJjLsJ,! 

ijfjjuJ>-^\ (j-Lij^l (_yJ2^ . )«_4lL>JLI (_y^ '-y-^^'" Cj-tSj 4jj_iij;v Cjlj-tilb jj^IaLa^ 
3J jJil SjJ^jjlII-LljSjS ^llaj uJ^ 3-ajLc Sjjj jj^j Lj^jj (_jiS JS ili t iiJJjJLlI 

(j-^ ' ' nil l_aVl3jL^^I I jjl^ CjjIsj^ Ct^' SijJ,! Lol .(j^ i. nil (-SVlLli^lj f_^\ 

f_^ Sj_a (Jj^J . (J^jJLI SjjLji^ AS.jj-lm I LflJLjtJ CjLjlju^sJ,! j^\ (_y^ (.T^ 

(_^l 1_LJJ^ JjjJi (— ll J inV 5j_LjS <i_uljJlX. <_Jj|JJ>- '"•■-"> J i iJ:jjJL>JI TCJjQJI 

: 3_jjJ_lS_<j/"^I d-iHS-o (J ri J I iiLj SjJLa (_y^ o^"-^ lS'-*^' (J^J^'jAJtH '-t'-'^ 

•iiaLji^ SLpJI I MiMj i4jjQJI j_y3 (jii<i i"i (_flj| 4_j£ jjjjj ia^js-lII ^^Ij^ (_y^ 

jljJil Ljl_LJ*-I » ' . ^"j . d j" A 1 1 <ijS|jS ^jLlOJ *'>*■' C7^ 3j-^"j (J '10 Mill «Jji 

' ^ . -^ " ' .^ ^^^ La («.^>ij jLjc-fl-il "ILjLj)^ (_yjvjJj^LJI jj u" 1 1 3^j^L!l ^Jjal 
jl J 1 a 3^ 5jj>J,l JLo^ (_y3 «(_5-<i' "=^1^ J'C Mi'ijij i((3JLAII <-jjJ» (j^l 5^1 1 II U 
ci!l£.l^>_Jlj /Tj^l ' "'""J cjISjIjSLIIj iJiiljljljSjl fn '^j i^ jJI 0,5^' J-*3 • *>* 

j^^J^I 7^JL>- CJ 1 J Li-iuv J tj_^^^) /cJl^^J i^l^^J_u * 1^^ «Ll^ Jl>-^ ^1 j2>J>-4-1J 

^^LiJIjiu^ljiJIoULcjiVljj^^.LLJI LJU 4,^>UI L^Luj Jc^ V 
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(j-C |_3-«-«-J (_i_LlJ£j LoJLi^ ct-*^^ DJ^' '^-'iS /TJ ' " ' »— ^1 Mi'iSl (_y3 icLtjill 

J j"'^ ./<Jl«JI (jjjjLxj (_p3j'^l (_,lr 3j^I (JiiUSlSLII (j-« jji-T p^ (_gi j^jj V 

Sj-iiia (_y3 (_yji;LiLaJI ^LSILiVI tUsLji^ J>^ 'lSJ-^ J'^-'^' ' ^ J ' ^ ^ J 'O^' Lt^*^^ 
(_yjj3l '.(jLjJl^L^ «LjjJj '>(.5-^ J$ /<u^ijj jj U"_tj «Gli Tcja- 1 r^j ^^ nj^' Lt-^ 

jjLSLa (J^ (_y^ J I'll J 1 1 J . LiLj-a-i S-ja-jjici-a 3jiSjlJi,l j-^^ ^Lufo'^l tJjSi VxSS: 
djjiljjij . I— alS (JS i"ii I j_uS (_f jIl:>J, I (J3^ LoJlJI^ 5Jl>-Ij i—Sljuil (_y3 Q^j" i"m 

(_j_<k d_L<fcljJI d-iiLtll S^LSiJI (jLs Lojji^j .(2>Sjsjj (_fjlbtA j-^' aJlSj (J3^l 

4 i I II jLj_Lo 4 , 5 Jljlj LuSj£ 7-j.ujji (_jJI cA»-3j JlS^ . i_ajj:ajiILa JJJ->- JlSIj 
jjl (j^ ' "1^1 (j-o I— 22 I ^« '^ ' Cjj o"ii III SJ^iial JjLJ i±*jjj joJj n_Jj->-l (Jjj-ii3 jjja 

(_yjJI 5-g.j I II tl_i j-j-«jj (<JLc (_y3 (^SDj .SjJii. (3jL2j>J 4SL!Lo I j • •■■-'"' i". ilr i 

(ji (J_<iIl:>J,l J^ (j-*2 • '^^J^ ^ A,^j Lf>^ 0^^"^' ''■'^ OJ^ ij^ ' LikJ-^jiiiJ 
S-i^jv^l )«-J-*>- I— 3jLjla 3\>-* j' ' w ' '^"'*^ ALkaj ji i3JuJ ji I La 3^1 cdJ-flj 
(_^l 5U£:Uls-VI S-JiuVl (j^ JtH^' i^LLA (JjSLj (jl Ja Vj . LuLlu a?U"U 
1^1 I II ->- I i"i (j aj . LjJL>- Ji^js-j^ |»Lku (_gi (j-o (J i^'^l (JS i"i I (J.«JU (jl (jS-XJ 

. I j""' tiijajJI fjJt S-uiLlJI JoJLSlII 
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.(J ri I ii'^l ojLji (_, 1 r (_,-i-jJ (jVI (_j^i»- J'jJ "^J ' _ .Utij iLi^ljJLsJIj <_jj'^lj 
IjJjJ (JJJJI (Jjj-^VI liJ^HI jiukj . ^ , ,.tl U ,11 |Jj£ jj^ ' " ' -1 '' 'J sLjUSJ,! I'.'r I'ltl 

.«UJ^J (OJJLaJI (oJLlII (J-S^ 
(<sJ i«_iLaJLij .d-LAiajal ij£J\ (_y3 J Ml ill d.<jj^LC ^Jjj 'K I iiVI sUjJuO CxjI^ 

TT I II ij L^j^ (Js (ji^j i(j-«-iJI d-JLc, i_jjSJI CjjISj .ijJI JJI jtjLLiA '^j^ il>^ 

I <t]£ jsJ Ltl I (_y3 Sj^jvjJ,! TT I II ill iJjI p-^j" I II a "ijjSm ojui ijjjl£j . J-jJLi La- 1 lit 
<i 1 1 in'tj i'jj ' ^ ' (OJAill Ji^JiJl LlL^j Ji^j .(^J^jJI ^^J^jaHJI (2>^ ^^^>-'^' i^"'_i 
d , ,.11 U ,tl jjjj^^j . Sjj^t i'\ I iiVI djjSLo (_ji LliXJ ct-^' '^!■2i>^^' CjLiJv^pJI (j-« 

cjLHJ^ (_yj| S^LiVL i(_yij^l i—iLj^ (J^ liJ^ilLoV Sj-uSUI (t^lj^ (j-* j_uSL!l 
jl^j .^jji.'i/l joJUJI «lj.>-i J^j (j^Vi iiil'^j JlI^JIj ijjjjjLs J^Ljj LlSj^I (j^ 
4-Lu-^2l i"*l UjU-^t 1 LLui ^jji j-jjCi-uj^ (j\ (j_uILlc^1 tilJQll ^ "J 1 ^ ' '-^ * * t^j 

t_^J-i£jl ijjjjjjL_UJJIJ ijjjj^LuIlJlJ i(j_u_u£^JJ_u CjUjL_L>-1^pJ d j ( 11^1 7r I iiill jt 

. ^LxjJl^I 

i^_y^L2ill lijIjjJI (j^ Lcj-i lLuI (J-a'^ 4 j I iiilu <ijujll>.|jjJI ojuk cjjISj 

(«Jj . IjJLLSLiI j_y^ J J J I iiN Ml CjLilJJ, (_jjj^l Cj LLsjiaiJ, I (JjLx-i La MjMi jl 

Ij^ljj joJj d u -.. It J Ij j_ji>. <"»l UjU-^t I jjjufcjj^ ^jIt-'iII (_y^ (j^j^lj IjjjSLj 
I jj^'' il>-°'J l-^jLcl (jjjj-ftjiLij (j-«-»^ (jl Jju Vl diLp-j I II U jsjLA ^j'-^l ct^ 
l3JJ (J-* lJuL^UI oJJt 4_<i_i^ J^-^-^ O^ lS-J^I ^ "J ^ ' '-^ * tl>^J * '^J^^>- J-i:^ y 1 1 «i t 

JSj ■ UA"^Ij J^J-uj (JSj (j-LaQ]l (j^ (Jj'-'^ <ixilAllj l—ijk jJI (j-O ^^iSi (_gjjjjl 

LLuI (Jjii (_,lr (j^J .4jjJ_iSL<jiVI 3jjSLo (_y^ (_ijLiiJl oJl^j 5j^ (j-o dJlx-i La 
tj' lJJ-^ (1)-* (^-^tHI ^ "J 1 ^ ' ^ * L^-aJL^ Lt^^^ tt I iiill LiirLj ' J * i i^ * ^t (j"A_ajlDLiJl 
(JIla-i 3JjJ i"h I II (jl IjJU VI CjJijeJ joJj .(JjsJkJI (j^ 'iJt!^ J"*^ 3^3 yj ^ '"'-' 

.3^jjlJi,I (_yJI x-ftlaJl Ijui 
(Jj " _ • . .. -» a L^Lj, Sj^^jJkl i_2jL«Ji,l ^-'i-x^ (jj-flHSj d . ..tl U ,11 (2>^ («Jj 
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ojISj . 5jjjL>- i_ajljLA cdJ jj IjjJjj LkjJj^j gtj<il<!l cjl^tjal i-»^i Ij < •»■ "n 
JL^j . LlJI < ml (j_« Lij-c. jLjtjVLj L^l Jjj^^JI (^Slx-i j-i^JI (jl JL^j L^ 

Jl^ls d-aitu (<jJL«JI J o" I III 5-i-uJ i^ll (j^ Lib^ (j^Jjft! (_iJi Ji^j .Cjlj-LtjJI 

ij_L^ ijjj (_, fl U II aUiaVI JaLfljl (_y^ JlclLj, i_5 JJI (_flJJII jjfcj I Ij^ 23 

7cJj_iIjJJ j_^lj-a^l ^ ' -^ '"■ j2>^ «Lu_uL_u) CjLnJJ_a ij\JLC. i u£j , ^j-* LuIuJ I J t^^Jui^ 

j_uSjl tfJLui (ji^J ^ ,>. j^tl J .^^ (.7^^ i—iiaJI (_yl^ SjJojjjtA i"im i/n i ii-*JI 

. I J I < "i jij ilj^j^Lljj L^J^ Ij is I inl jo^'ill ^-iAS>- (j-« (JjjLLII L^jJI «1->- Jl^J 
■ 7-n I iillj »1 oUllj jLaHJu d.<t>-jJ_o L^jjIj^ CjjIS i(j-*jJ' tiJJii (_y^ AjJ (_gl (_yaj 

<_!j_«Jlj oj ^ . ^ 1 1 J (_^j^_c."^l I j _■ "a JjLij (.7^1 3-yjJi.l 4jjJ 'K I iiVI c^l^j 

Q^J^^_J_u'^lj Q^_JLLijVlj Q^_La_U_LiIlj Q^_U^_Jlj jjjj^J-illj Q^Jj_AJl1Ij Q^JjJ I lillj 

Cosmos (((jj^ (2>^'j-*" ck' ^J-i (1>^'>^ lt-"-*^ "^ (.3-*J 
(—ijjiaj (jl I j« '" i_g jJI ^^-3 . LlA Cjjuioj iJijjJljsJI j<sJL«JI jJ JJ tjl Tc-^^lj 
jj^ MJ^' ij^-^ O' '-^■^ ll>^ Lb^ Cj JLa. I iUj Sjjkjjjj (jloj'i/l (_y3 IjJ J-»- 

t /C-<&^>i-i3 Ls-A Q ; /vu oS^ yJoS a ; />^^^ oj oS i --« . .."S 1 /^IL>- ^ >i HA 1 1 /^ tcLu-u lJiJ t 

Lilj^ aJLsI (jl (_,_(_(SUj V SSjjJlJcSLoVI (_y^ JLflJ JL3 jjl5 i^ JJI J-«-«JI ^Ij 
<iK 5 ri<U jjjij (_yi ck=-" lS? 'J^J:^ "^ -(j^ ^ "^^-^ i-Sj^l (J I'd J , I l-^j ■ ■■ ■ 

i>j_ai (_y^ I J I r i^jJI 1(3j^-j4JuJI (j-da-Lillj i^LiLlII (j-« LjI o' c?-^ J<ji\t 

5 J MjJIj .5 J \l ,^"aVlj i3ji iilj I nil CjI ^I I iiU i_gJL»- ^:5tj (_,lr (_JJL>o SjjSUI 

ciILLa (j-SLj («J (lA^J (^-3^?-'^' 3-OJ.4JJ (j^ rv-~ (Jji I li'ill (jl^ jLas .4j(Jtl;>J, 

Sj—uilLo 4i^ (_7^ ijjjj '^^ " /n U" 1 1 J joLlII (jl^J .4jJjjjlII 3JIjx. (j^ ijji-^ 
,j ** "^ 1 J .'" L)lj"*>^-^ l5' '^JJJ^I (_3-3 <ijiaJ^J(JI J_ufcL<J^>JI i_JjJ (jSj joJ Lx-Lu 

jl (jjLJJ cjLsU^VI j-uiij (sJj .JjliSUI (_y^ (CIO (_yl!l iXhf^' cjlaLill^VI 

:aJL<jilj . ^ li i II (j_o (J_lJ_SJI i_Jj-<-u f«-^ aJl^ /<sJj /a^jLLla (_yi ij-*^?^ 
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3_jj.£LiJI Cjljja_cJi,l j^^" /<si£ I jlSljkj (jjjLlJI j-jj-^Cl f_,\c iiJLul£LJi,l plr 
3JL>J jLiia-o oj'j-^ lS' i-^I ' i^ (j-^ f'-'j 'S^LjiJI JLp- J-"^J O' '^^ (sijiJI 

cjjJj ji^j (LuLojk) ljj«i Mil (jl^ J '^'^ (_gi (_y3 jj^ (_^l (_yJI 3 J iiiillj 3jjLc 
sLls a:>-jj (^Si aJ i_5Jdl tTj^^l (_y^j . j^LjIl jju 370 Ac ^^^ 3jjjL(SL<jV1 (_y^ 
Lul i iit\ (jLa ' " ' 1 J '" ^ " (j-^j '■'""' V ij-^'-*:^ ilAj i»l I II ill 4 Ijl*^ cjljLji- ^^-uj 

iiZj^\£ . IjJLlL2j jj^jJl L^J^ joSLalu JaLjijI (_y3 3j5.fl^ 3j^j»j ijjjjalu Cjj1£ 
jj_a ^— l T l S -JI L^ aJl^j ijjLi:>ijl jj_* ^.>T^^ *^J-^ Lt^^ ^tj-^^l-^l cJ^ * ' I ii"*- 

ijJl jjl 3jjji'C I iiVl c^l£j .(__)loj^>j(Jl (J^ '"• ''^""j ^ 3 '^^ 'jr'jj-'' (^ (j-^ jr IjJl 

(_,_Lc 3_Jjj_j_«Jl i-.l -i^j . Jjjui, tSr!^ 3JLv (_y3 ^ij^Ia (jLoj^l 1 3 1*^^ Ct-^' 
3_i_aL(Jl 3_i-a-_i I iiU 3 I im'i'sII ijjjl^j . 3j'\j iii^l£Lll 1 j"j I . ^ ^ ^iirP- i-alj-ujjil 

(_yi LuLjjji '"•■-''> J . (j-A-j-ijjJ 1 3^L2!lJlj j_uLlIl (JLi-oiLjil (JjLsoj L^j^ jj-*-* 
d_fl^L<jii (J II J 'ij (J-j^ J I II (jlSj 5jLjj>J1 £Lj^L<iIl>-Vl ^^^2l\ aJJt (JljJj 3\>-* 
L^3j i(_j_iLaj|jJl j<iSL>Jl x_a 3^5^11 I j" a I 1 , ^ i . j i n i ukj-iUjcj 3jjji'\ i iiVl 
j_^j'i/l L^aLjI Ala 3 I im'i'CII (_|j^ (j-* 'j-P^' (1):?'^' (oialJlj Asijii! Ij-oj tljl^ 
t LajJl^ t_$ j-11 ^^ '^-^ '"'11 J 1^ *.■ 1 1 ^j_a ^Qji^Ll LuLi_ufc Cjj 0" I iilj , «LuJ^l ^j-* 
■ 1 ji-^l •>- Lojjc 41 5 aLc (^ AjiJJuil jA^jJl tiJJi *L». (_j^i»- ij Miillj (aoLuJl (_y3 
3_i_Jiij_j^ (j'iAjLlIl .ji _. . ^ «". 1 1 pLcjJl (j-« JJlC i(JjiJ(Jl (_yJI L^^j^ia (_y3 j,,-*^ 
I j "1 '^'- (j^ 1 3 -T-l I J I ' ^ a J I j , ,. iM ^ Ij^^^j L^ajj^ (j-* Ltj j-r I iij (Jj^_uj/ 

I'm I II 1 . L^LflJj^ Ij , ,. ^ Uj 1-4J-0 (_3-Sj La lj^j.^v (<u .SjLv 3j^jaj i_aljj^Li 

. 1 1 iijji^ (J.t--^ jiia Jj^ji II Lai I LuLjjfc 

J-^^ La tjLc^j_i_uJ . «G_aLj ^^'^ iS3-^ 4jj J is ( II Jf 1 «LjIiSLa jL^t-al jj_a ^^^jj /cJ 
i"'* '>*^ 1 L^±alS_J SjLciaj^Jl ij\ ^ L<iS 1 JlJ , LuLi_lA d)^_a Jju L^-La ^_^-^ La^j.jvl 
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L^Lj^i J-d-*^ Jj'^l (_yJI 4_LO CLijrcLaM L4C.L0J (_y3 3jjli 3-p-lj^ 4jJUjl! L^j 



I . Ir I (_yi Lai .1". liTt! (_ylll t_jjSLU 5j_uJ,l ,3jjLl«JI iSj-^ ^j^ "^ oVUJI 

, i U ^ q * J r <i ^^-t-tJ 4-lLu.4J 127 Lj&JJl^ X_JLJI ^j tijlS^^g-<-u CjLlLu-4-1 pJ-4J?E-A 
(j-O (_5-^ l_P'-*-^ JJ^J .((ISLlo l_jJjji)) ijJt > J I ritl CjLlLlL^JI OJui (_JJl>-I (jij 

JJLiJ La (_5-l-C CjJLJ I L- LjJI a J I riilu 3^jjjLA ^H^ lS>^' '— 'LJtA''-' '-r^ "^^ 
(jjj^^jjj n°".jSLaj iiJlxlaLfc : 4jJlIII (JjjLulII (Jji:>o (_5-<fcJ idJLaj f^^ ^Ji^HJI 

d ,",< "-J^; .^ A", tl 1 (_aj_»j jI-jJlSj dJG lJJ-" '^J:? ^ 4_l!L>JI ^jjji'C 1 nVl 

'"'^^^ ^^JS>■] d_j^Laj JJ-oiJ "ii^i-V CjI J.>-l d-jiiia . (j^ ii nil i—sVl iIjJiHol S^p^ 
jbvjj ^ . l^K /sJUJI sLaiJl (_y^ liili ^ ' ^*"''^„' "^>o'^lj •(jr'^a-a La (_yi^ 

LjL2j jj-* ^^-^^^^-^ C7-*>^ ^U*^ Ldjj ^*-«J .^_^_U3U,Ll LLLiJp 4_ufc1j Jo^_L>. t^JJ-u 
: L^_La ^^JlJ ' " * ' J ' ' ^ "^ I ' JJ-* ^Hi-^^'-* LJ^^^'J^ »lj Mil Jj>tJ A^-Ul^J t rill ^_^-tJ-« 

aSL>- (Jjiiflj Lal^p^l )«_LLaJ,l 4ajL>- (Jj£ (j^ (jLlLiKjjJ (_jjLojIjJI j^laljj^ilJ 

4jLbj iLc^JV CjjILj 4jj>> 'i'\ I ilVl (_yiL5ljJ, 7-1 I ritl (»J^ ct^ J>^ 'j-^*"^ ' 3-bjJi,l 

i<iiijJL>JI "ij^Lu^l SjLUaj»JI jj-ajj tliljLJil (j-o j_uSJIj i4j-»-j 1 n a cl 1 njiS 

iSj—Lfljill sLj^vSlj iijliuljjaljjjlj iCjIjIj intlj tiji's I nil (Jiiill Cjli (_yjLji,l£ 

x_a i-d-jl Mi"i" ^ i^m (j^ ■l'-'_;-^ (j^jla <iAJj .i_^jj£LlI,I (JLijij"^I SjLcI /TJ-^J 

.tiuJLsJI (oJUJI dj^l^j Jl-P- 
(2>jJlJI l_La^ ml (j-o iJtR" '— i-l' 40 4_2j^». La (_, 1 r Jljij-»j LOlj^a-Lo (jl 

ij<^^ , ^j■^_ual_L« J »l ( 11*^1 ^_^^^J?E_« ' -n ^ ' ^ 1 Jl>- jJj !(<•> JJlC ^1 i l l < nU i I^J> J ( ^ I 

. LLui I j'"* i_2jjj (l>^ f'-'j '(j-^ ' I nil (j^ I— 22 1 SjLc (_Jj£ cjj_iiy)l (_yjJI ijliil 
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lLijjj i_^\ i_jjSL!Ij (_gjjjjl 3'jj'j "-IiuLjS^I tiJJj ' LujiaLo (j^5=-i 04^ (<" 
'"'I--J .^tlj clljiill CjIjj-o^I dJJj pi I fit LlI tt I rilj (j-*jJLi (_gj_cajJI (jJlJoJI 

(J ri i" (<sJ (^jJI LJjIjL^I (__)iiJLjJ i_!L<SjI IjUk (_y3 LLaLjILikl Luji^ Jiil 
iJjljJa-Ca i ^ a_i_u Laa-A a t ^ a_j_L»_a LjIu a t >_Lca_Aa t^j-ja-ua t > I jS a t aJijLJa_J a 

(JjalSj jjaJj (jl I '.U" , ,.l I jlj . Jl>.Ij (_yiLc x-^Hx-a 3^LSI ^:;e-i ^ i j^t S^iaJJI 

* ^^>:!-*^ I M Ml 
i(jjj|j (JJJ (Jj.^1 (_5-j'^ (jLix-i 5jjJ a 1 11*^1 <ijI<SLa ^3-0 ^>^ o'^' '^JzJ 
3.»^L>JI 5J^ I nil (j^ (Horemheb) i_xjjujjji Q^jjUI (j-oj (_7^ c^xli Sh [j\£ 
p I ri ->JI I JUfc (j_a 3_ij.2^ (.3-^ .4_uji (_iJl_i J J is I iiVI Jj£ (_gl iSjjiu^ <1jjQJI 

Iji y^'iW (jJ jUk (j-U . I±jJJl:>JI ^^j£uX\ i_/^\i 11^1 tixaJI 5 jLcl r-jj J^^ (_g JjJl'i/l 

(Jj.^1 (_yjl (j^ j-o i^JJI (j-ojJLa -iSj Mijll (jjiJL>JI 71JJU (j-« J i<i" a iloj'^- 
jLLa 4_u_u jLjIa j '"'^ 4 I no">^ ,5-^^-* J^^i-<l-Ii (_^_3^i (j-*>^^ ct^ 4_lii:>iJ jjfc r'^^lj 
IjJj^ Qi^' ''-^J l_r?-^ L)'-*j-'' ?"yj '—LH*:' '^J '"^>:t^^' J'^?-^"^' " "^J J^>- 
j-yajG (j-a Ij-i-ul JS Ml I (^jSjI jjU'tl (Jjjj j_ajj (jVI (_yl>- Llx^^l lilli J-La 
Lcjl^ij Ljjfj.^ 1 1 iiiiii '^"a cdJi «_aj . Sjj JjSLijiVI 3jjSLo (_y3 (_g JjjJI lJijLI! 

SjLxU (_JjLajijVI ^3^jGJI Jjlj 3^ j^jjla j_lC. Ijj '^'' (JSIjIi 03^ Ui^' ij^ 

.SLl^v ji l-jS\^ ji Cjljja^ ijJLcji (jSi jsJ .«j_Lj£LII jLajjjVI)) (j-« 4^1-LiIlj 

.i-\jJil\ fj!s ij\s^jjJul^\ CjIjJ Li^ O^^ J^Lt^ (*t!-^'j c3:!-«-»J' A^UaJI (j^J 
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(j-o J-JJ I i_pJ vljli Ajuu^^jJuJt jlsji . " 1 1 J U a 4 Is Ml a SjU,! (j-« <-lil^^ ' " • ■^"■'C" 
5_jijj_iJI ji— i-II 5j-o (Jjl I"' 1 <"i Mil ^jjlJLlI CjI^^SJI jsJUfc (Ji-lj (_7^ . (j^j Mill 

(jSj («Jj . -- J . >» 1 1 1 (jjSLII Ij^Lc. A^ja-JI (j-« (Jri^ iJj' "^33 • ^-^i-^' C7^ 4_LolSL!l 
(_3-1I-ILj i_^-^0 '^H^ CjLLjLS (_gl jl sj-uaJI ^ ^ I " " i_jSljS (_gl liJI jjl J->-j3 
ja^U^ (_gjlj^l 5tjajJI j;1_j.4jS CjLiiiijI 4-L<t.-a-'JI (jlj^sl (3'-*^' Lr^3 .Cjljl o i nil 

Jj^^jJI (jja L^lJj^^jjtA Sj_uSjl (ijjajjl Cj>>iirii 111 La (jLcjjjij .SLpJI (JlSjiij 
^JjSjJI jUJI (_yJI Lijlj^ I. I If- i iljLk CjljLajijV CjuuajJU il CjjLcIj . (_gj|jjJI 

ij\_i 3_<ijL2JI 3_fl_Lii£LJI (»3Jj<JI (j^ [litj .<ila Jj^VI (_^ triiiiiSi tZxJl^ i^JJI 

jdjj CjIjLij I 3j_uS jj^ U^ (j-* 4ji!j^ 5JijJl>- jJo^ I - > I J U a i"iK ili't AjjajJI 

5jLaj>JI (j-« lJlI J^ ^j-LlL^ jsJLc (jl£ I j 'j ' .i_jS|j£J| JS mi" i n (_jjJl A^Ja-JI (j-U 

ja^jjjj-aVlj (jLLiil CjljLc. L^jljj>- vljjlyjlj Cjjjaj>o il (__>l3j3l I'liimlj 
iJllLtaj:>J,lj (_yjj'i/l J^l 3 K Ml a 1 1 jj'a 3 , iij"i-;e^ Llxjl5(_ylll (j^^ J|j JLj^J I J *U,lj 
jLjIj L^jIj-^v «L;>-jJ J-^JJ '^!-JlJ-Jl o^j'^' (J IIP Mill f-jjuis J I iirj .(_yjj'2l 
tfJUfc dijlj .(j^SljjJI (j^ (<s-*:>iil Ll^jLajjIj . J^iLjJIj 3_A>^"j ' ^.--»ij«ll I jja 

,j_yjj'i/l CjLLajj>J,l (_ya CiLaJl I Jjiit't jii^i Jl's Ml! (_y^ Ijta . Uj^ , ,.tl ^1 CjjLc 

ici!Ljj^.j>JI '"• 1 1^" 'Ij ,i_xj| jdl (j^LtJI »i I ii->Jl (»lj^ jlje-AI jLi-a (j-*j "'^J 

CjI mi t La A^ (jr-^J .(j-A-ta-II Tc-Lajji j_yl^ 5jl2jlo 4_uLuiJ^ vJli^LcLflj CjjJ.>-j 
AljLisJij-a f.ihjs>- TT Mil SjL^ I ^■"■^' jj^ * " ' -^" ^I 3"a \l ,^1 1 i <-,^ I U", ,.l <:l^j^^ 
CjLIj^^ CjI mi 1 (j-«3-!l JJL>-* ?— *J ■ »i ' " ''^1 I J-ji (_y^ iJliLlj^jsJI (_^Li (j-C, 

cjI-Lj^-SLiJI cjjL».j .3^jj LjL2jI j^I J^ mi; l^JljJ tt i n't ^Ir Sj^LS l£>^' 

sLalLiVI J J . >» A " (j-^ £Li>-^UI 7-1 I II Ml iiVI CjLlLa^ x-a jiiS] Cj^^^LJ (_ylll 
CjjI jjlj .^^\ La- 1 n't ijjla^l J .^"al JSLiiJ I j • •■ ■-'"' i"it- i n't (_yl!l dJLt^ ^.^.Ull 
CjL«_«.j>o (_yj| Jj^ia-jij I'l l^"i I ii_i (jl^ AJ'i/ IjJaJ (_yjj'i/l (_gjj;ajJI »l 1 m-kJI 3^j 
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(JI'S I'l^l C^JLX^SO Lojiic (jjlJoJI ^^Sjulj -^^1 (_^J-LilJI l_ijSjjJI 'JjIt" iJlJ^J^VJ 

5jJ_«-ILo tl—Ljvl (_jJI SJl^vIjJI cLj_L>JI Cjli '""JJ .>.«tl Cjj^Iajj ^ . ^ , ^ ^■" ^ 
. ^ <i iii!lj SjjijJI (_,lr IjjLS 03^' F'-^'^'j O'-^^'j (j-^-c'^l ' " 'J 3 ^-^ J • Lj^LiJI 

. 4_ii_LiLSj I (JLc,J3l J-J-C IJl^ 4-«tJe.ii3 CjuI^o;*- CjJLajiJlj .(jI:>OJ , 1 . , ^"j 



diLJl^o;*- Liil>-jij iijljj'al aIjlj-" I III I " 1 Ulj I L^l ji^l (_^^ lJlSj i " . -»- j i ^ I j 
^Lj.«_lSLII jLoj (jK .aJLUI cr^jlivlj .jLJIj uubLHI ^^l aiiLbVLi ^ji^l 

pjJLi-l pj I n't LlAj V ' " ' I J ^-^ -^ (j^J '(.7^>" J'C Ml (_y3 (jVI (j-^-y S-LftjajJI 

i_^l>SLJI ^1 a /. I .:^^l l t_^lj-ll c::xL.jlj .^Ij .^Ij .o^J^b .^jIoSLJI 

; jj 1-^" ' I ^\_a <d i ( II jLiLa j -"-^ <^ 1 n 0"^ 
^j_uj (j-u-J-I «L_lSLJj . LSj>. cdJ JLS ^-i^J i4_LAJeJ_a ^jj'-^ ■ ■■* jJlLa Lill j JJLu 

(_gl (_y^ TcjialjJI (j^ O^J • '-y^ Ijiai- JSLJuJ i_gJJI jjU'ill I juk (_y^ j^ (ji 
(j-a <i_Ljlj.j>J,l (j^^jijjia^l 3x.Lu^ /tjljj jj>-l (ji (^jSJI jjU"ll j2>c 4j-ii3 

(jjjt-l (j^Lol (j^ liJLui (jjSLj a^j .(JjJjgJIj ^^■-'^^' •■ i i jl^^'^j*^! cjL^jiJt^ 
(j-ja-La I j-^j . LJj_Lc. ijj^ \-o-c. 3 J it! (J^ V SjLftil <Ji!V^:>o (jjSLII (_y^ 

. »1 <i I III! (_y3 l1*^L>- (j-^-ila i_^ 2 ^J-'^ '""^'' 

I ' ^ ' /^ 1 " "»■ * «_<ill:::t_a ji ^^"^ '"■ (_^1 (jLi i *Jj-^ A^^ii-a LbjJ (JS i"il Jk^j 

i4j (Jib Vi i_*jaJJ 1 1 jLi ji i_2^La j-i^ 03^ (ji JlJ V i(j^:a-l \-JS i 1 j " ^Liia 
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ji «I_JJ^_C)) (_j "l K I 4jjl I rill (_yjL«Jl,U (Jliill JjJ I II (_5i^ J "C A i t J . ajja J-iiJ-i^ 

(j-o 5jlj».Ij (J^ u^ .-il "al ^". tij 5_jjL^JGJI ' _ • '^"tl (jLa cdJi «_oj .(i(_yj^i)) 
r'jLi" (j-* ^0 ct-^' *-* '-^ij *^ I II '^ -^_5^.5^ ^ Ar."». rt ^^Ij^ (_p-4-i i ■ '"'j' '^^ 

.^LoJI <yi\ Ml" 1 1 x-a 4JjL2JkU 4.^13 LhJLa-jiii 

I JlJ* (_,-LcJ iU S"'^ 1 i (j"*^ -J^' O'-^-* LT^ J i"i ; Jl>-JJ (jJ '.TCL^Ij (_yjjj|jl jJI 

La I jlj .j-LsJeJJ (__)Iojj(_oj J-iLJ pj-l (j-^'=-'J (j-uLjJI Ji^JJ J.* '^^^ i_AjSjl 

jLJLo «Lj_o (_y^ j^' LJi I II t| 'J^^?^ (j-^ tiJ-ij i(_pi*j <icj cdjLA (jLtujI (—flini-l 

l_Lij^ 4_2_Lij>J *aaj_i i«_!LLaJI liJIjjVI t_gj Ml J II TcJjLlII j-jjJU (ji j^Ss-*-! 
1_l11jL«Jj LujiAJ'i/ LjjUVj LliJl^ SjIjuJI ^ ■^"a . Llo j-j^i 3^j.«.5c-a ^^ ^Lxia^l 
i(j->-II>^l ,j_' 'l_;'^ll CjLcLijv (_yJI CjUV^I ojui i".lii"i"tl dili JJtJJ i5jjfuLjJi,l 

j_2J lA-a^La njjJkl-JjjJI (_^l (aj ^j J ' ' ^ 1 1 cjUIsj'ii iilLa 1(JjLj^I (_yJI /<u 

j^^^^Lj 1 ^ ( <•> 1^ I ^ ' -^ J < ^1 j2>^Lx-1 La Qii\ I ' 1--^ *J -n ^ J "^ * jj-*jjl S^lj Lulj_uJ 

«L_lJlj1 Cji_j_ajL^ JJ-* tlhLJ^-'^^^^-'^' (j-^'-'-ll (J-* CjL^^_<iJ?E_a ^J ilil ^j^' '.^ ^1^*11 
sLb (_y3 3_lj.j>o JLiSQlu JS I'l't ojLjfcJ I La JS i"i t \jua jJjiJlJ i4 iil"i-ie-a 4_l^L2jJ 
x_<jijjj (jl Jj ^i^ i^LSjJI LlI I _ Ti'C J I II jjlS lilj . I j" ' . .. ilj 5j^ mijII ^^'^"^ '"'11 
,cUS (__)Ioj^l i_xSjSj (J^lSJu t_gj Ml J II )«_<u^>JLI J <i Mil J 'J-^i '■^^^^ (^1 LjjUVj 

j<ujiL2Iu (jl 4_uJLll (JjjJI (_7^j • «X?^' (^'■'^J SJLpJI (j^ j-Jj^l )> <i Mil i_Sjjjij 
ijjxl 3'-^-" C7^ j-'iJ •?" •-* ij^ L<i£ jLpJI (jSLIj .Sj-iiiill (JjjJI !«_o L^lji^ 

JUlj LlA (J|jS_u_u (J-4^ * «Lu_u (j-\_J^La «Lt_LiaJ jj^ (j_Jjl^J^j-« ^ mi ill (j^ (^ 
jCLal (_^ JJI <i_Lxbj3l Lij_^ P^iJ'-^ ij^^^ Lr^3 'iy^^ ij-* 'ijj-o (j-u^La ^ « ■ ^ ■ 
«U_j.lxi5 <i_LjLjLia^ (JliLiS^ (jLa (jVI Lai . *(_yji L&jjLij joJ i4_uj< JIt!-^ '^ ' ^ 
.(_, I IIP Mill ALkiill j-J^ <1SjjIj 4jJ^lILa |_ji:>oj (__>l3j3l jjLij SJjjiLo j_j^ (<sjaj>JI 

3_ujJi,l i_x^ljSLII j-j-«->- I J- 1 '^ ' I ULc (jj^ mhI (_yJji c.\t U" , ,.l 1 Ll<i^ ji^j 

La - jAI LijIJl».| Ojii-*. (_yl!l SjLujJI 4jlji!l sIjjIs'^I liilj i5jij.j>J,l (>-«JW 
i LLiS^(_y^ 5Li:>Jl Cjj o"i ( III Ijlj . «Lul Jl>.^I ^ojfcjX, Ltlu^ C1j£js>-^ i^a^^jv jjJlJ 
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(ji I ' « U" , ,.l l_i_ii : I tti (j\ I I Ml I Ijj-^jim 7tjj-aj (_ajjj, ^L>JI Lj-i-oj O"-^ 

gLajLj^" t ril,1 -*■ jj I J ' ^ 1 1 (^^^ilsj 5j-^j>-) jj-oAI^ ,. -I^^"^ (*J'-'-^ J*-:!-^' L)i 

d_UjJ>JI (jjjjj^l (JLxjj"^ I ''•^j' "^J-* LT^' (.3-* '-t'jIj^I (_5J1 JJI I ilU (JL<Jlj2 

3_ojLieiiJi,l jblj-Ilj (_,'Cliii>m i^jLiflj (jLa ijllj^j .ijjijjJI 5-a-liii^l j_u^ 

jii I iitl JLiSLlIu x-A^lujj (ji^ I ' . ,.Aii J j^ i"1 Ll>.^jJSjJ| j>JLik LLaJj-"ii nl lilj 
(_jj| jii I nil LlL^Ij I jLs . Liiaji TT-jjici-a (j n'C^ll (3^J (*-3^?-'^'j i_^lj£LII (_yJI 
^^_j^i 5^_fl_) j " ^ " (_^^j_o 4_u-£ajtim 4_La^^l u^jX,L(ilLA ^Ji-^ *(^_3-^^^J * (Sl^SJl 

fC-i-uL) ^1 i Jlj2_LJ ^1 jj-^^-^ ^ L-LjLal I iriSl ^t t-djJ_U_uJ .^_^^S JULJJ jj ^ ' . ..J 

Slj-a-lt (jjjj^La pj|j.jItA (_y^ ujL^lia cjilajj i_2jjjiJ . <i]S <ijj^j'i( I S^^SJI i .< i"i 
(j-C (__>Ii_iILiliJj I L^l's I iij (__>Ioj^U I '1 j** > J I iijj (_jJI i_a Jl^ J-*J iCjjjiil 2 
jl SJj-ikLa CjLjSj-iij «Ijjji sLxiiAII I— al i"iS"ii 111 (jl ,,_^jj>.i (2>^i-«i (_5-3 SLpJI 
i «Lj.j>"^^_iSIlJ 1 J «Lui_Lka_uJl t-liljL^l jj-oiU jj-* ^?-:!-^^' ^J^^^"' i n ^ i4J^_ALa ^>-^ 

Ijijfc (Jilo (jLa 4jlj|JJ <.Jj->- pJ^J (J^ 7-^ mil (_j.flji>- pjj Cj^J D'-^ '-* '-^Ij 

(j-cUjjJI (_jjl1 5-j^ "C I II » II 3_jxLu^l dil I II I iijll (2>SL4J (_2jjj/ i_aLiiuSJL<jiVI 

ijjjilij (_7^l --11 .^lla ^ J J'' Pj^-*-^ Ct^ '_>t1^' Jalj.^'tj'^l (]>« ^nji l^«1l 

I— al "iK'k III (_y3 4jj I lit 3 ij j • ■■' L^-flJajj jL«j tjl (jSLxj " .'J -»lt J j.>»-»"tl ^^^ 
cjLj^j_o clLsLjj)^ i_j^Ij£L!I I— al mi's"! nV Lvjjila (Jj Vjito Lt.ouj_i (jl 

CjLVjJI (_y^ 4-uLuAAtl AjlaJI sLulj-uia ^ AK'tl «.ijj.a (jjSj jjj SJjjiLo j_lC 

jL>oVI (_yi 3_LjLjJ,I iTjLliilLi LklJjLa Ijlj iIjl3- 5j_u^ ij^j-yu^l SjcalU 
jJLJil a'jJt (jSLJj .uliljJ,l (j-« Jjl'^ JJju jj^l S^^ji.'^l (jl Joo i(_jILi-iaj I nil 
jl i^jjijj cjL»^I^£. cj^Ij ji (j^Hi^l^i, <iiJSj (_gjL<jij '"'Ij' ' "J ■'■■'- (_5-aj L^is 
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(_j_i3 .Sj—Lj-SLII d-ja-Lj/^l LiiLojiiilo ^^J,s>■\ (_5-l^ SJljvIj AIj^ ij^^^ 3^''~ "-* 
2u^j_LaVl SjjLLaJI x_L»^ ^iJjJ 2.iK3 cujljijl 1979 ^\^ ^ j^^^ j-i>" 
3j_jlJaJ| ^Ljjj 3_fli£Lj iTjjbjl Lj-Llj 'j'^jJ jU^ 5 , Ijl jii^ I8-! /i_a 

/j-jaljj Cct-iJaj (ji JlJLoj . jVjJ J^^ 3 ,4 jl Jii<i_i I 6-i_a ^^J^^\ 'Lpjuua^l 
dluVjJI (j^ i_p (_y3 JLusJUjI x-iisj^ SJjjfcLo j_lC CjLj£j^ C-iSlj£j| I— al I'iNri iil 
(J^l 1_4^ j-lISLi (J^i jji I jjl'' (J-^i L« o'-^ i(_yILi-i^j I rill jL>oVlj SjijaHil 
1970 (_yALc. (j^ lajLalUI CjLjV^I (Jj^ (j-* 'J^l Jjj I" (_,lr i(Jj5cJtA J's Ml I 
7 CuiKj(_ylII i4j^j_lo^I 3_loj2JI 5-mljirill I jijijj Ijvj. i<i ^,^a^a |975j 

7c_jj_Ui 4j^LiS;i^VI SiUoU 4JU3.VI S-iKnil (jLa i^ j^j • j^J-^ '^bW^ 

(_, Mio Mill AUiill /Tjl^ (j^! '"'Ii'iji (.7^' "jTl^y'3^" <:QjlJ jl ((jLLjSjLs)) «LiSjJlL 

. 1 980 - 1 979 ^jjilc (^ jjliuiJlial ^ (_,1a^j^I Ji. jOJI a^K' (j^ J^f ^JJt 

JUI (jLs 5j^L>JI L^j^j 4^L»JI Ll>-_^jjSJlLI (_, iS'll aIjlJ-'h nVI sjjia (j^J 
' ^ ^ I .^ ^ ^ \l ,^",al Jjjj^ lii (jjSLj (_yjLiiAll i-al mi's". iiVI f_j\r (J-iiJJ i_gJJI 
(J ri's » M ii_x^l^SLII i-al mi's". Ill f_j\r (3^-y J^J-^ lJ^ 0' <-^l-j-uljjJI ^S^^■^l l£>-*J 

^ I j 1 1 ,j_a j-ii^LJI ijJLLii JI3J "^J iCjIjVjJ 3 < J I III (_^j^l \l ,^"aVI ^Ir 
I j J "■> I j ' i(Jj_5_«JLll (_yJI jl ^""aVI I , J I lit Jlju j li M xj (.7^1 4_cSL«i,lj 3 -1 jl I 
diLj-ijJlLj ^ I ^" IVI CjLSj^j iTcJjJil tcJojji » lu" , ,." (_ylll SJI^jsJI CjujjlII 

3^jLSJI jjjIjJI cjljLful (2>c ;«-^lj (j"-^ C7^ ^"j'^-i'llj njLLu j-A^II jjLjtAj 

if.\.ju2-al\ (_jJI 5j_Lj£jl <Ij^ij>.jJI «LilSj jjl .sLuaAll (_y3 ^^JS>■] CjljLxir>- (j-« 
SJjjkLa iIjL^j^ iJaLji^jjTLj^l i-sl m'i'^Ij 'j -1 ^H (_,lr 4juIjJI JlcI^^JI S^l^lj 
(J-i-fllLtAiJL I ^_y^ <LlSw4^ 03^ L>^ *— *Ti— ^-* *(J^-^' tjj 1 ( II ^_^A^ '^ rtl "»■ ,>>t1 ^j_a ^^^^ 
(_gjjj]| (J->^>.5t-<-«JI p-j-i (_y3 (_jS-uLoljJ aJl^Iu joii jaJ La iijiil 1 1 j 1 ii->- i_j^^l 

aL^XI ijJLA jja_ij (_2jjjt3 1 1 'i.U" , ,.l I jl LiJi (_y3 I 'I Ml i_gjJ (J ihI (j^J .(jijj'^l 
(jJLLifcj JJ '„' ^ ^"-*-^=-* Ct^ 4Ja3L>J,l Jj-r" I no 4_ui jjij . ^L>.| al 51j>.Lc 
' ^ J * ' -^ (Jt!-* AJ^J (_y"''^'^ 'iJW^' '"'^ Lt^ <ijjjiiii!l <ij£jji,l SjijLflJI ijji p-jj 

"^ I iiS it S^^jiiS (JLl*-! SjLi^I (_jJI t_g.ajji II njjSlII (2>^ ij^^tlll Jl ?-^',>-'^' CT^l 

(( A^jscJJl pJj_iIlLA)) (jjj^j_a^^S t I 1 11"^ ^^^ JlJ (jl (jSLx-l La (_^l J 1 fiLj-uaj'^ 1 S^^SJI 
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? Ij^jUl pjuuU pil\"j ^JJO 

1979 j»l^ (_y^j 5U_,^II 3^uJLt!l ^LUJI <ii^ 2.-13.LJI jLojJI S.<i^ cJaia 

(J^ Jl^ U>^ -^ Jj'^' QI I iltVLl 4 J J Ml (2>S^ (.3-«J^ J^^ ^-J' Jl2jJIJ jLojJI 

(j-o ij-lajlj'C lJlII 380 3-al i n a f_j\^j ■ LlILs- q^j^\ f_j\c (jjji^j>.jJ,l (jjjLlII 

/ojjil JjLflJ 3t;^-^t ^^ tljlr Ij^lUij ■~..A\ (jl^(_2L>. TiJajji^ J^i n liJLuk lillj 

I 5 (_5-3 J I <iJuji J LlLo 4 , 6 (_y3 J ' 4_uji (j^jla 3 , 6 (_y3 Sj_uS 3^ LjtA I i « !--> " JLaJ 

. 4_u_u jLjJ-a 

(j-a 3 iri-». VI (j^=tJ Loj • UlAlo i-al Mi's" I III (_y3 (jVI VI IJljJ /sJ (j^aJj .(_^l JJI 

(j-o (j^j^UI [j-Lj^Li (2>c. Sjio^ Ujl (_gl SL^Ii A^jaJJI fj!s iJ-oLiu A^jaJJI SjLo 

3ljjUtl 3JLvjJI (J^lj^ J-^^J iCjIj JJI jjJaj ^ "a J C ^" (_ylll 3 ^ ^\~ ; 1 1 tliljjdl 
LljUVj (jLa x_jJaJLjj . (J^VI f_j \r (j^»J Llji^j^ (_y3 (_yC.^I I jj'a I Mi't (_^l 
i_tSj^ j<s_<-oi-i CjJ-ja-lj LLii (_gl . LljSjS (_5i^ (j7h<1 (_yl!l plj-iVI (_jJI (_j.<u-i3 

n _. I ii-!e^ LujLfljV V «Ll (JJJJ (j^a-i^ *L2jJIj jlj-jilijiVI (_y3 Ltojvlj Lol .(__>l3jVI 
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■ ^cJ>->m->U^> ">n-n (2=!=) 

j^ 0,?T^kpJ'j 910 ^f 1.000.000.000 :j^ Ij-ii^ ^J!>" -H^ U.5t4^I U^ jLiUI ^>tJI iiUI j^ 

. 1210 jl 1.000.000.000.000 

^jJI jl ->■ A'lVI L-t_,_^uj j.^ Jl2.. ^_^| oLslS 4JLjiJ. jIjJ-J t^jJI J-Cl-.. gJ. I /tlJtlll Jji : Lfl^ j-IJ-..aJI (2) 

J_i^ 500 ^_^ (jIj_L.olj 4-jjj :< i.iVI (j;^ 5-al .,il.l (jLfl 'J-jJLLj cjI^I .,iI.I ^itjn'i (jl cjjjI I j|j (3) 
. J^ 25000=500X50 :^ 4j^jVI BjiLII d^^^j^ o^ t^^Wi 

.((*:>. jJiXI) J^^tX'^^A ^ djUj — 1,1 jl 4j^LaSLII (i3jiai»JI L^j^ j^^Iaj j_^l j_^ dj'<^l XII jj .^11 (4) 

j-jlAJIj frLLiJI (>_aj:ej (_^^UI CjLltlAJI ^..ulll CjI^IVI i_3-<4ij (Muse) 'Ljjj-a ^A^ :CjIjjjJLI (5) 

. (CJ>'juJ.l-(4_iijj.^Vl l^jv jj^t- J. I /jj-^) AjjLAjIa (jj_Lijla 
Ijj^ 18 Jl*jj . 4jaJGie_o l-)lji3-i cr^JL>^' ^JSLjoJl s_Lai l^j^t* ^J j - ^ -^ 1 1 ^jSU-i 4j^ liUIl^ C^jla-lm (6) 

(_^ Johannes Kepler j-Li^ JJLt^r*. jj^ii ^j-a <j1=>^jJ>S\ c-jla^l ^jji ^jj^^jJ^I CjLiIj^ Cj_a_L5eIL_ul 

ifljj-oj-a 5Lj»JI JlS-Jjf i-ah-K^ (jl (i>^ J^^I) LjUI JjLU (J^JlSJLI tj;j-<-uJI -—ilHSLII ^_^ Jl:>o (I) 
<Jli'i(jL>J.l_3 .(jLoxJVI 3-Lv (JjJlJ^ 'j-J^ (j-"-^' *MJ^' J-:^ ij-^ 4jej>.lJ j^ CjV^Lje_a Li j Lilc l_i 

cjV^L>J.I cjjI I ri : J J t5 J it.! J^Vl cjl_ilj_ij>JI ^}\^ ^^\ cjjIj tr^LsJI ^jii Sjljju cJl^ ^Z^' 

CjLoISLJI (j\ Jj^il'-q 4jJj.uaJI 5j^I=u_oVl La! .r-L*LlJI ^j-a 5_u;.^ cJl5 l^JI t_^f Jji>UI ijii^ i_3Jl 4-iJllJI 

. (Pan Ku) ^ (jLi 4JVI («-<-aj>. ^^^jiii -i:>-j t^jJ' J-ciJI ^j-a Cl2Lv 4jj_JijJI 
u'i 'o-"-^^' (-jIhSUI ijj^ L«t>i j.jjSLi aJ^I (_yji ,_>l3jVI (ji O^^t" l^-^ T-H^' J-*-^ ^j-«lilJI (jj-^' CT^-5 

4_cu_j1_JI J^JLJfJI i_3-ii Jji>^l ul J^ '^-^i 'J^"^' ^-^ »-ijVl JMi- *ia_u --Jj-Ju 5Lij>JI JISLJ^I 

Jo, L^Lfl 'iJ-"^'iiLhi5j'-^ l^-^'^J^"1l Jjt-."tl 4-LU-tl t4^jLj (J-uSLsU V jlS^Vl i>JuS.Ll<Jl^ I j|^ ■ >t-"a.LU 

, ^jjjj>.Vl (^^^jjjj^l *1_<iJl*ji a t(_H9 -J^^-"-^'? 'O "Jl ZJ '^ J '^ ' ' j-^ *— 'i-^^>-5 (j'-^ L^LJu 1 1 ^"^j" ■ ■■! 
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p-^j'U-el-^Jj t^U j-LC A^Jtillj dlLLim j_y^ J-<I-<J '^^'j-* ^ glj '^'' (2=i=) 
4j^I CjLuISLJI jjLj_u 4jLaj! lJlJLjj La-Lu aLi.u^I 4j^^ ^j-^ 4jiJJ-o 4JLojl CjLjjjijjjJI j^^jJ -i^>J (2) 

.((<uvj^I-((jLc.L_u tjjl^ i—dJjjtU J-LajJI jjt^" u_)Ll^ j_Iajl) jj)j_5JIj ^j_)jL«_ojJI (_y^ 

5JlSjiJLI d I J , >. • 1 1 Cj1_iSjJ.I ' ^'^ ■•'" 4_L<i_LiajJ. I Cjl_tLa-«Ji «Lcj.<i_5e_a jjI .,_)iaj^l ^-x-i-uJa ' '^^ ^" ■ ■■ > ' (3) 
jlj_a ^j_a BJljJlJv ^ ' ^ * ^ diLL^j-a i_i_i£j_J_5 i^lis JJ-^ ciUll |3^lj_i_j ^(aJl^I) 4la_tijjJ -llj-a jj^J) 

i_*Jl_ui jj^^l ^jJLil_g t,_>l3j^l tjjlc <— iLij-tiajJI *'3^' J^ t_j-3 ilijljiJ-a >^ '^'jJ^' 3j-iliAJI ^-^ (4) 
ij^ t>G_5>Tf-" "— jl-«>L*-a ^_^|( DNA Uj) CjLaj-Lt-^ ^j_a J-SJJI (j' W^ -'^ ifl^jJi-a ^JuJi^ CjVLv 

c-iLlSLJI dJJli ^j^ LLilse-a oj-a-LtTu c_)Lj^ aJlscIxjjj (MitochondrionLjj jLJj^jUj-a) 4j3^ij»JI '"'*jj '^M 

JuaVl JjjIaJI tj:jjt-"1l J. ^^11 ^_^1 dUj jjjiiJ_j . L^I j 4jL>JI o\yi ^^ CjL1.l.-*JI Jo^ ^j_a AjLitli*J.I 
' " ' J J ' ^ ' ul ^-"Lili 5>SLfljl s_a /q-se-i-rj-Li I Jut a .j^^jjJI a 4j aj.>JI ' " ' ' J J ' ^ 1 1 1 tJ^u-Li_->J I j^~j^<^.~.\\ (j\j 

i^M_«JI tj_<i_L^ a_!_L>JI ^\ r, \ -^jl ^«_j t5j.jv lAtH^ -"''^ '^'- La A^ ^_^ dJL^ 5_jj_l^I 

7c_jl_t-iaJa tj^L-Lv I JlILa al tj^ " ^ '^" I ■=' (jLiIljjlj (j^d-fl-LJ-se-a L^ " ' J ' "^ '' O'^-' 3^5'i-*-jI)4jj ajj_<M_tjjJI 
4_j_LlJlJI o'j~it> 1^ (>_ljiLLll Jlj-OjlIII^ jjt-."1l jjfj .(j-LLcuJI CjIjLia Ja^ C1*jJl=.- ^_^lj(i>^jiaJI 

<.J-Ju-1 i^':-! OJlJV i^^JlJI JjJajjl 4_J_CJ_(J |_^l*IiXl jlJ_<jJI jj^ t lljJ>JI LajLdJ (jl ^jS_«_l 4-JJ^U-<M-i.aJ I 

.(jljj-L^l^ jLse-iiJl jj| l_i^L>JI SjjLajJLI CjLij-LiuJI jLJiIJlj 4_jJl>JI 

. /c.3^ j-J-1. 1 - j-tTu-u I 

.(tuvj^l-cjIj^^LSLJI cjLla ^_^| ojLi. Ltjljijl J "-<~ i^j^\ 5-t- tToX 1 -I'jJ.' jLillJl ^ :;U '.a (*) 

j_^ CjjJj-LAJJi (J3^ jJJ_ojSL]I J_i^ ^j_a 5j-a ^Jj! Tj^^ -^ (j^ CjLujJ.L) Laj.4Ji dJjLilJI lLsLujI (I) 
s_tj|j jjLLaJ cr^ 4jiJj-a 4j^ Ja!LuJ^ . 1862 j I84S (_^l_c ,j^ 5_pjiJI j_^ j-jij t_^jJI (((j^SJI)) 4_iLi£^ 

i_3LJij^VI ij^ ^-4->JI tjJl 4I1a^j ,J^\ ^j^ t—ilIjSLJI Ijl^J ti>jjjl J jJjLJij oi.\j^ iZ^\£ .<X*}\ f-jjjj*-c 

j_^ « cLt-j-da /cJLc)) d^jUjj tJ-«-«Jl O-'Jj'-^ lJ-:^^ j j'^'^ Ct^^ dU j -AajJ ^'j j^^I ?e_)jII1JI_j ^_^lj-i_>JI 
-j_^Li! ^Jlaj *LSI1J^U 4jj1_l^ CjL^j-a OJlC Ccallol La_Uil 1986 aLc j_^ OJl=.- La jIj^ j_;yLl (2=1=) 

.(<i3-j^l-5_ij_u 3500 j^*-Li 5_LajVl aJJti j-lSj (3=i=) 

O-^ j-ji^l -^>^_? ij-^ f*-^>-'^_? ^J-i-^ -'^^ Cr'! 4jJ1jl2 jj^I jJ^IjJI (J3^ C.<-p>. ?tJ>t' tj,^ La' (2) 
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oj4 djLu jJll (Ji- Ju I i-Li-uJ (_iejju Cj Jl:>. J Jj""^" ''■^JJ J-:J^ ^JaLjc-a J al (jL^ i— 3j.^ I L^i-i.aJ>>. (3) 

jjLi JSLAj j-^I^j 0>LiXI J^ 4iiJlilJI lJlIVI i ^.^";a ^_^| ^yu ^A^\ »l sT»^'.ljU...VI ^^li-JI jjj (4) 
.4_iijLJI J Li-tTu-tJ ajjIoJi oj-lJuJ a ^Lj-iaJI 4_cj>o al (5j_4jJl) ,j-u j-LlS 4^2(1 

. 1—3 5jJi-a I uJufl jJ-SjI ^j-a 5j-a jj^^jLa (J^^Ijj jJ-SjI 4_u_uLLI.1j ^—ib (S) 

^_yJjL«_a _jl ^_;jJ^L>.j ^jJ C7-*-? '-^3:P^' oj-Alli ^_^1 IjIJIj-uI i—ALjIs^I ^^t" ^Jj-ua-StU aJlScj-ojJ 5l jI (6) 

S-lSLlJJI^ i_LJiSL3I oljf ^^\ Ji-ju (_^l cjLvjII Ijli jjiii jji -'■i-i^J^ '^-^>^ 4£'_^ jji J-^tl (7) 

4_iSj-a (j_c ClJ^3^ i I 979 - 1 978 ^^^l-C j_j2 4_aLj>.lJ 4jSj_4-a! 4jju CjjI^ ^j^j-LtS j_ijjjl_) 4_iSj-a (jK^) 

5j_j_3 4_<i_jJli_u 4JL>. j__3 L^-La (j'-'-^' Ct^ '^3^ Lrl u^"^ J^'-'-"-* *^-*-'j' 9 ^J-'^J-'' ' "3^ -^J^*" J3"^ 

j__£ 4_*3_jim j-J^ CjIjISjjVI ^j-a jjjSJI jL>.^5Ja . 4.*iaj_u /^-l^ i_3_aj-kijl oaLi-a^ ^j_a /o^jJu 5j.-LL<a^ 
CjIjjVI (j;U(jl5 Jl^CjIjISJIiVI aliJt Orvl LLAj^JlJj.^^I^S-II ^1 .~„~'^*^ 4jjL;=uaJI CjL^jJ.1 jljLilf 
'J\? '^ - ^ A aLia ^_cL«_iIo) (jjj Lj2 j L^jv t ,_yo j_ij£ j_jj jj L) 4_ojJLl ^Ja:>.jJI j-iLoj-a Jl>.| (j-\_a /Jlc ojaj^jj.' 

!«_Lt3 a ^ja.a:-i.u.a ^JS-JuJ '"■ '-»■ i— ^ Jolj^ I 3 a 5 LajLj^ 4jj_uLa 4jLLa^ CjJj aj_i_ul J^a . L^jJ) ^JJ^JJLJ 
4jSj_iA^I t_L]jLi_=»JI (J j-stjji-a (JSLJlJ Cj-LscJoj Jaljj^ 4_iJj_Li3 Jl^juJLI )«_3J -Bj^JlXI SJl^IJJI /rL>-J ij-<M^ 
^jJ^ Sj-ijJI ijjJ\ Ct-L-ujI 4_j_L^U.I 4_«_La_SJI jjJljI (jl '••■ il'' LajL^ 4_p^l_u3 ^_yl\ j-ljJ.1 Ijui CjjLcI 

.(^jlajVl (ric 4jjL>iJ ,_jl3l>C.2 AjuSaTLi-uJ 

Cjl^j-LicL-a ^^ cdJli J-!L<u jJ_5 tj,^i-=^ ^^jr^ *tj-^ t^' |3^L>JI (jlSJ.1 I Jui ^_^ U3^ 0' J-*^^^*d ^(^) 
' " ■"■ ■^''■" i_3j_i_u L^J-S j-jS-fljJ I ^jS_fl_i ^_jj I i^ >^ 2 1 4jj*.jj^j^jj la 4jjjJaJu I Cj LuJ-^J L3 . I j-jjS Lli: ' ^n-»-" 
J^JLJi CjJl^ tj4^ n— t^jSJI I Jui (jjlc La Ajj ^j£i ' " 'J J ^" '^i^^ 3l-p>. (jl ^Uj"^'. ljjjl.j tl>^_? '^'J^' Ct^^ 
4_i_3 1 j-a 4J3 Lj_u^ 4jj_4jj>. 5 j j-t-saj LiijJ J^ jj l^ i_>^ J ^ ' Cr^ f«JL«J I J J-*^ (j l^ /«Jl«J I f- ju.iej_i_u o Lj->J I 
59 j_:*j J-iljy '-J^ J:J>^ L^i2 Jt^LIIj -a^^Lj IjK SLLaJLi^ 5;_a.jJI La! .^^I^SLIIj AJJtlll -^>=^ 
(j2 jL^JjI (_2 L^J-^ *■ (_)-u-4-tJiJ I /_I1:>- a . ftLa-i-ujI 5 1 (^ySjLfljl /ojuljI ^j-a ftz—tlo 4_j^ ;^J-i *i 5 Lj-Laajl LajJ 
4_i_a ^j-^ J-*-"' (j^ (jj-i-uLLajLjl tfl j-1 La Vl L^lja ^j-i ^i^ t L^jIj »1-^i.ujI (3^^ j-JuTlLi a jJji_uj Li^jjia 
Ji_u3j 4lll3L_u^ ^jS^ J 5j_4^^l jt-La-i-u (jj-L^ L^J-'-^'j *— ) Qji-tJjJJ !«_u3 a 3-J 5 - p J ' "_^3--J t33^ 4j^n.rj-a 4_ijjia_a 
T-LJJjj-ul ^jS_fl_) i_3j_tji3 4_iSLLiJI ftuJ-mJI dijjlaj lllja - ;_^jJ>-^l 5jL-Lt-ul ALi-rjjv 2 I j iS^S^'3 ij-u-^Jajl 
LJI_5 . Ja^ Lij_la_j i)jL.30 i_3j_tj ^j^La^l isJui ^j^J t^Lj-jjiJI <ij_^jLua j^^lc IjLilcl ajjcJJI (j^LiI 
tjljjt-.tl d^tJ Ijl oj-AjJI ^_^ 4j^jJI CjLuISLJI Jji2 Jj 4-tlil (J3^ U' 6^^ ^ *'jl ^^-^' 4->J*-cf 
SJiTla-II 9 t4jJ)>JLJ 4_ij>.L>JI A^jjjjl 4_S_il3 ^jL>. j_j1 di-LdJ /CJ ti— iijjSLjl *l^j4jl ^_3 iJltiLva t La ajj ^_3 
^j_a i_iJjJ.I /«-j'j-3' (tiJLiJI ciUli tOj-a cJj^ t -LaLJiTJ a^jjJlJI 5_5jIi ^_^) CtJ-ua^^ i Ijj-ojJlj^ 45 pLajjl ^_^) 

-Ajjfc-Ljlg ti il^jSJI a (j-u-c-tToJ I 

L-S^ ^^ *m jlitj o-«^>3l_5 <j-<i^ ^3^3 c^ ciLUI ^j-a JjI^ o-*'>" t-it^jJ' i^ dJLLd! Jljj V (10) 
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i<Ll1,u ojmlC ^j-a ftljj>.l JajL>. j_5 5j_4jJl i tS^Sj LiJJul J->Jl 4.5_il3 (_^ ftU.' ^j-o ^-d-^ "^J^J C?"^ 

(C^jJI 7c_Li3 I jjj . (/.O ,01) 4m_i aIa ^j_a s.J^ -i_J>J^^ CT^ ^ri-*^ -^>^J Cr^ *— ^-^ ' ^" ^Jt!-4^J ' ' " 'j-tJ-^^ 

^j)jJ-JI ^j-a 4jjIj^I 5_«jiVl J^ *_U (j^^ LuijLjv^ S.UI jLitj^ (j^j^l Jljj^I ^_^lJ (jLfl Jj^' 

7c_Lt3 I jj Lai .4j^jj-a <L>.jJ 485 -l_5Jti^ t_j^ 7c_La_ojJI I Jui 5jljj>. 4:>-j-l ^jiil ftLSjVlj ti—iS^SLII ■»■ t^ ■ ■■ ^j-a 
(ju aSL) L4-i1Jl:>- 9 ftU.' jLicJ a jj aj^^I JljjjjSI /jj-jL) (ji^ t4j^jj a jJiSjl t^^j-iJuSj ^—5 J-Ag (-jLJI f^J-j' 
^_^1 <4j>.L>JI JJl. JJ L<i-Lu tJo^ 5_!^jj-a 4:>-jJ 380 -iJ-Ai^ t_^ tcJoj^JI 5j'j-^>- ''^>-J-i (jr^ *LL)HJ (j^-j^l^ 

^_;,^L*.3_]I Ct-L-Jl ^_^ *lj_<i_;»JI c^->o S-jlJjVI 4jJljIi ^j-a 4jSLJI Jl^IjJJI j3^LcV jJ.-T tj;>3- U3^ 

^jJ_lJ_SLJl Jlj-oxSI a Cj_jj_AjI Ju-i-ubl (jj-)Li ^j_a ^ j j * < ^ ' ' CjLiaSJi (jLfl ' j-^l (j-a lA-" "^ S'^J ■ L^J-?^' 
;jl _JJljJ I JiSui_j .ij^jJl1\ 1 Jl^ eU^l^ jJuU tSj-ijJI JJ^ ^_^ l-^J^ Ccfl-ji^ cA" ' 'JJ^'\?J 'J^^^ ,_>Ja-aL>._j 
j_j>.L>.jjI CjjjjI j-JjLJ (jl ^j_a Cj-S-L^o oj_AJJI 1 iJ^J jJl 4jj_L>JI 4-Li-t-ta a-ojj la 4jSj,j-a2l CjLIajJI 

, 4jLflJj_t I -»■ U ■ ..I I 3j I jj>. 4.>. J jJ j-JjLflJ I t u-lmJ I jji 

t,_>l3j^L) 4_ijLiajiJI aLjiJv^I JljvI -..I I U , ^ I ^jji 4_4J>.L<JI 5j_flIaJI (jl jjjl JSLJlJ tJj-SJI tJ^U-i (I I) 
(j^jjJLa 300 ojua j.xj-tJjJ (jl ^jSL<3_)9 - <LLi_u (-JiJl 500 j_p 5j-a OJlj>o Cjljj-ajij^ I Ldij-La^ /*-— CH-^'J 
>jLu3 3 1 j-i-^J I La I , L£j_j-a I (J LcjIu 5 t *-■ 5j 9 ' tj-^ '-^^ '-^ J-^3:J-*" ^jJalu-aX I i^^la LU. I j_5 Luj-Sj d_Li_u 
. LiJvaJajjv d Uj .",'11 i^^JaLiXl fj^ L^^t-u 29 ' >^' <Lc>jjjJ jjljjg >aSI jjI^ILi CjjLSellfl 
^_yJ) l-AJj-a (j.u^<-Li t_^jJIj t La t_t£^ Cr^ ula^LojJI (JjlaAJI *J-t^ tj-a ftj-^JI tjJJj j-ii : jJlj_J^I (12) 
4J a j-i-oX I (j-A 5 t,_>l3 )2 I I J >^" i"a jjjiX-iIiJl *9-ti3 ''-J-^ L-^' ■ 4jJ.Lj 35-30 jji ,_)l3j 3 I aJu-JI a . ftLtia^l 

,4j.Laj_uajl ?c_Lixjjjl 5jljj>- j^j£L 

0-^ ?=-j>J.I (jLSLj_u ^j2. L^j^ J^^ ^'jj-^' o^ '^^'^l 'L^i.u^ j-ij j u>"jj' f*-^ '^^^ f*^ tjr^ (') 

^j_JJJI (j-ujjSj-j-aVl (j-LJ>La u-i^l^ ^_y^ 4-^1 jJ I l>jiLa .4j£jj-aVl oajtlll CjLjVjJI (_3>^ CJ-'I '>^^' 
4jL^ (_3 1 jM f JLflJj (jl CjL aSLtjJujI *_Li-a 4jj_ki_(J (jS-al I 111 » :^Jj^ i tUS Jt^ O^.W-' i_3-5e-J-ul (j^ (^) 

j_^jj t^jJI (i'^j^J' (j^ '-^^_5 ■ ^j_$^-^ cjLj^jSLojJlIJI oj~^ ij^-<i-> ^ t3^'j^ LiJLui! (J3^ i_3j_oi2 '' oilUt, I 
tj^jL^I_5 (_^Lt^l (i'^^Jl >3l>ij (jl j-ii -Urvjjl ?-^L«JI_j ..(jLirvj 4JL>. j_^ Lulj 03^ (*j-?=-^' ''j-:^^ 

jL*.JvVl JlJvI (_;yLl e-i^iSLa 4JI ^ju3i\^ B i-^>^ j^tA LajJil JuaVl j^-^"'^ . 1 1 ^ t- , '^ I OJls.. (3) 

«.J_tiaJI 1 Jj'<^ dJj,J_JjI 4iljL>. (jl£ dUj (jl Jl«J Lm^ J-^ii! ^J-JucTlJI ^jSL] .(1,jjjJ^)) j_^ »L..a.U.l ^J J* '^11 

JlIs ^jj-jJt-jjJLI tJj-SLi ^jl 1_Ji_4Jl-o j-c^I l-i-ij .p^jLi-iJI ^l'* i—kj-alJI ^J^ 4j^-Ji_JI 4_u4jJLIj (JlaJI^ 
(_^l L^J^ j-^ ^J^^ 4_Iiaj>J Ji>*-o lLILLiI (jl£^ L>^_? ■4-tIjj^L]l 4_)jL^ej^l ^j-lc J ^" ■ ■■ ■=' ^JSLJiJ 'ji>^ 

^--- '^^ (jr-*J ' ^ " 1 J -^ ^ aL! j_yJl L^itjjLj -ij-«-!j (B) i—Sj-^JL) IjljJ 4_<iJlSL] JljjljJI j; i .^11 ^j^^'^ 
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^J^'Lj>. Cj_u3j_«JJ oj^k-us i^\-L>- J>*-i3 U3^ ^^JJ • ^-*-* J^ 9 <iMlLc 5J1-U (jj-*^ . fjJLjjjiSJ. I al j •■^'^^ 
.4_ijLILa 5 >ka_i-jjli> I l-4-i-<ji:>.-(^reIujiJ L^-iSJj .4_lLc>jI t-ujJlj 4JL)ai3 UJ!>^ 

^^^1 ^^^\ gl^l^ 

1 j ■■■■•' ' f- jj i;yJ^>- *— ijJ L^ ^ Lj^ tj-^ ^-^J-^"^ Lr^ "K Lj->i-1 el I . ^ -^ I, I 4jiaJ9_J L5 t iSj^ ' ^J ^ '^l ' f«-S-<J 5 ' ( I ) 

((j_ij»-lj|^)) 5-^j-a 4jvL1j>o ijlxl\ c^jJI ^_;yLi (jLcuJV 4jjL«JI SLjhJI ojZ^ -J^i^Jj 'r^TLA' cj-'l v^-^' 

. ajjij jlJt-a jLi->u tjT^ 

AZ-uj 5jj_LIj_u^VI j_^| lj_aJL^ Jl^ t^jJiJI j_^| I4J lj*l-3- j_j^i LjIJl^I 4jil^ 1 ' ^ J I i-^jjuj (2) 

, (tSj.SjI ^j_a (j'U.*:*. 4j j.*:>. jjlal >j_o 21 (_.SJj a ^ d /1 1". -^ 1, 1 ajj_ujJI ^j_a 5>jJLu3 ^JLLus 

4_<i.sLj*l^» Jo^ ^j-a 3^1^ A^\^\ «-^j t^l ji •-'J ;ji 1979 aLc ^_^ t^iiJi j^ (j>^ ^M' r>*^' ^^) 

. 5_Lj_u 346 J^ U ((,_>iiilfllll 

j_3 4.»_u3l a j,£jJ.I ^_jfc (Jjj-cjIuJ ' (J3^ 0'-^ 4j_Lt3j_fljl /«j Jljj j_3 (jJu5_a) ^JluLc 4£.l_»_tIo (j^ ^ (4) 
(J_ij_i_u (jyic. 9 . Li aj a I ^_3 1 I . ^ •" ^J^ I f. \j^ I j_3 ' J-^ L^ ij-' -^ ' '-^-^-'^ 9 ' L^ -^ C?^^-? ' L>d>^ ^ ' ^ L^J-a 
jj-« jjLi-a-iJ (_^ eL>.jJ-o 4JL_uj j_y^ I jLJjjji f^ dJI Jul (_)IiJ-«J (jl^ t_^jJI CjjlSLiJ 4j_L)j i—tTi^^ Juo^ ijl^' 

:^_^ U 1634 ^Ll 

j>j_Iaj diL^jva (jia t(jLfl_i Vl <.aS.5e-a (—S-S-Scja t ljjLjj 'j-j^>-I ;j^jJU j-AajVc. q\ (Jj-cIjij <S^\ dJ-Ju 2i 

j_jjia j-jjcj j_^ j"^J '"' lt^*^ ftLj-tiVl (jl /cS_<ilc I (jl tr^Lc? .oJ^skIa CjjJIc] ,_jl3j2l 4Sjj>. (JLJuj 
(jl /j-^SL) 4JI <L>.jjJ jj>. 2(1 ,_jJaJLjjl ij-l^ I ^ '^* ' JlajJU a 4Jl>.I JiH-a CjjI£ tj^jlsj 21 4£jj>- I Jlj-o d-Lt-Ju 
4_*_j_;e_Lt3 J-J^ ijj-A L^IJ-a-LseTn-ul /jyjJ' /T_»_>JI jJ^ (jl i_3j_«j /jy^ Tc-LSe-ua j-j^ LiJl>. I jj ^j LjIjIujSL) 
ti_t£.jl V (jj-Jl^ ' 'jt:>- 4.5e-L^I^^ SjiSj-a (j^^jilj-) j_^l JlJj_ojJ CjjI^ L^I dijifl lt"^' L>^ f^^J-'^,? ■ ^ '"^,'1 
A^Lojj ,_jiij^l (jl JlJjI 1-Jlj -■ -4_ojj_(SJI iiU.\ ... LiJ^jcl^ l^j^^ ^ ^'1 (jl j_^ tftlj^VI 03^ CjJl5 L*4>s 
, (j jia_La j-J^ (_)Ia-L«j (j I I L^cj I Jlj:>- ,_)Iijju /;y^ ' ij-i LjJ I j L*_tiuJ I jJJi ^_3 ^_J Ijr*. (_3 j-cTi-i-u I (j la 

Ijui 1-La^ ^jl>. cCjj*IJI Jl^ I jjjjji! (j^ 5-Lt2j^ cjlsLiiSJ^-uVLi ^CJ.1 JlAoIJI I'i ^ j ...^j Ujj (5) 

(jLSj . l-^J-S (jl_S_ojJI jl Jljlj /«— aj ;_^j^^l ^J_5JlJI »_a 5_Jjl_5JLl_! ^J-yaTiII (j^jSLLaJI ^j-c J-^\ \^J~c. 

J.<ijl3I I Jl^J a]£ '^j o-"J^ l^-^' (<iJ1jlJI ^_^ Jlj^^jJI ^*Ci^1l ^M -j j^tl jjt^ "j-y-j^ j-'-y -^j ^ j-:p^ 'y^-^'-' 

(J_j_3 ^j_a JlJi_) L^t-fl f- 9_Lt3jJ.I I Jut j-iH^-I a . ^_jL>JI (jj-SJI ^j_a di LLi.i.u-<i-'>J I a di LLl<j j J I a'j-C I j_^ 

jljJiiiVLi j-»-^\ LJI^ . (Lowell) JjjJ dLiJLtx-) Ij^Jwj t <-1.li-u Sjlaj-o Ij ija^ju->J.I (j^-jSJuaJI (_Ji£l 
f-l_Lj| (Jjlj^I ij-A^ ''^-^j C7^ O^-^ J^^' C7-^W>^' ^J-f^^ y^3^ Li-?e- < .a tjj^^ i3^tj_ul (jl^(6) 

^j-a3JI dllj (j^L-lcj t4J ftljlsj 4jI j SstLi j-fuu t_^jJI j-aVl tJjj^VI t-LaJ^ j_^jJ dLuisLjjJI JljJLSj 
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(jl nJ^OaJLJ 5jL>. i—fllj-Lsl -lj^9 /jj-j) ij-ij^ -^J-*-J * iLj-i-u^ "-^J^ 'l>^3^ jJalc.\& .j_jLj>JI ^j-aJJl al 

li^Li- jS] jLd3 ^_ic jjt Lcl .diLu^-aJI j-iuL^ I ^j-^ t—ijj-c _^~t- . ..^' .\\ r j ' ^ ^ ' Q t Li-so- (^1-«j3-^>JI j-JjI 

(_^ ilA-^J "j-'^J-* ^d>^ 4.5e_u3 ^-Sjv^UI CjI ajjjjjl CJi-U la t4jjj_uajl CjL>.jJ.I 4jj_Ia_<j j-Aj-Jo jJSLtJiJ 
i_3ljLj_)la M '"•-■J ^^ i' jjjLjjI j ■ ■■ ■•'" (jl 1 ^ '^ 'I ' <;j_uajl Cj1_uJj>. 4jj_ku (jl ^jjOJujI ;ly\j 1905 aLc 
Lil^ (j'U )»_c»J t±jj Jlj»JI ^.jjI^jSLjI cLLjjIS*jJ.I (jl a . ^_jj_u3 f Lt-JaJ 4_Li3j_«j ;_^jJ (j JlaJ.1 jj-a Cju ajIiSj J?l 

(_3 a n— jLuJ-^JI (j_a ^Lt-JuS Cj 2l_>JI ^•^* ' (_3 i__3j_t-iajj <;j_uajl (jLi jjSLfljjI (jVl jIUju.' ^j_a tcj-usI a 
1 : 1 J ^1 ^ J ^,__a 5 tj ^ . „ . -<ije_ojJj V 4jj3_>JI_5 4jj*.jJ.I 4jr>.ljjijVI jsJui J-*Jj 4:>-j-<i^ L^J^' CjVL>. 
ijjjiijjjl i^j£l. (_)jl_;ejjl 4jj,^Jil La )(_a jlUx-a ^JSLJuJ |_^Ijjj 1 ^ '^' ajLjjJI j-jSLdjU 1 'jj ' ^" »_a 4j1«jJ.I 
jS ju (j I /CJ^Lt I ^j-a a . Cj I J 1 •W.y \ ^j.^ t- a 13.JJ 1 1 -LA ^_£ jjIS a i^j^^-a Lc La ft/j-^ 4_<iJ a . ft jjiaU j-Jljuij I 
.fta-tiajl 4ji_j_LLaj i.LjJlj*JI I ■ 1 ^<^ L^^:"' LJl£-i_)jLc Lc-A^^J-'J-i-^J-Aj tJ^^W-" 0' 

cjJlj Jl^j . L^lAj i_3j-ualll 5-uL)^ ^jii 5j^ 4-j-lI ^jSLj aJ tj5-I^ tCjLlUJI oliJti ^AJLc ' ^ ■': "<l (7) 

i i_i.rj.j>>. 4_(_Jaja tt l£jAJL) tj_k>L(ILa ^JSLJuj 4.Lu:aIlLa Cliljajj tjJa^l ^_SLLiJI d-i^jSLojJj j_^ CjLSIjJI 

.(jlj^l .<J3^ 
aLfc-..aJl) (Harmonice Mundi) :4jLi^ ^_^ jl^ j^j oi^ tiluLj-a ftljT ,j^LlII ^j-a JJi^ joaJ (jl5 (8) 
Jt^ 03^ u' il>^^-*'-* '^ W^' J-* '^j^-^3 0jJi2ji AjljjLjI (J5SL1 (3J-*JJ LcJ 4_lAi>j|4^^ L^'J U^*'" ((«-j'j-*-j' 

■ (<^jlS-cuJLi ^-i^iLa (__A (Jj ' ^1 1 * 0^-^ ^—^'^•^'3 

ij^^ ySi\j>- diLsLiij^VI 4jI JlJ iLLa L^-La jjjSJlJ (jl5^ t(<uJi^ ^^gj-iTuJ JlASj (_^ ^^ .^i^tl jsJui (j)(9) 

JlJ_^I a L^^l_jj,j_i_ua Ln-g-U aju I ,j_a t_P«-J j ■'■"' ,_)jj-aL>JI (jj-SJI diLsLiiuj^l (jLfl t^jQil jJjjj-u (j-JLca 

JlJv! (j'^-d) t_^L3 J-^ ij-a Ccfl-i-aj Jl^ CjJl5 4j_Lii(aJI ^-Lj^ 4JljLi J_i^ (j_a Lj-Sj^Ij =Ujj_*JI (jIjJlJI^ 

^^ 'l' /;j-^9 <— iJtiS jj-uajl (jLfl iJi_>JI ftj-ojJa . jjJalj-j-ajU JlcI jj_ua_a e-iG^ i^Si (^^OjLiiuJ.1 

. L^iSLtTuj ftLijI i^ ^J^ji\ (tujl 4Sjj>. ^_^ Tectonic ^jJ^jSJJ (10) 

Jjj-ijjiSjl (0-*-*-a ^-i-i-gJ-.. J-uajill jji tiajlUI I Jut (j^ (Eye-oh) (j\j^jj-a^I jj^ ^j_a LJLc. Jijilj (I I) 
O^ J J-*— '-^' t3j~^ O"^ ftL>- 4_4JlSLjI jj-t-a I (j^ cd-jj (J9_clj-J 2 tj^_jj LLajj_J I (j^5 ■ t_gj-JlSj jfl 

. Li 9j 9 1 (_p (j7^ « ^9-1 1 » ' ^■^''' ij-*^_5 ' ■ ^ ■ "j" 1 1 
.BjajLje-a ftj-tiaJl 4aj_u (j^ (12) 

i_>-aie_»l (jV tj'^l ^jSL<u Jji :^_^ L^S'ciJl^ 1655 ^Li ^a ^l"j~ / ^.':.-<l ^_^JJI jj£jjS, jiij 44jvj(l3) 

^j_JJL^ '-^^ J- J - . ^^ f LojjVLi ,_)iuijLj (jl (jjj 1 <i^ijLajj (tJ^Jj L^J-^-*-^') (jT^Jl^^'^ (jr^l j l-^'J (j' 
jjjjLIJlj (jS_<3_l jJjI al ij^j-LiSj^l LLiS^jSLj 4j.fljIuJLJ J-JJ-t' J J* '^^' (CJtJsJI )(_a t4JLJ_ujl 1 o^"l i ^IVft ^J'^.jS^SjI 
' t--' ^ '^ f**-^^ '■ i-<-*t 4jLj1_lj a 4jIJI ajjv jj^ fj a /cjS.>JI |_^L>JI (jLi >jSLfljjI (tIC p^ ■ ■■■•"I ljJL<i_5ej (jl 
(jl ^jA_<3_i ^j_)Jjl (jlS-t-gJi ^j_a 4jjL>.a ftljij^ /Cj'jJLjl ciiij jj^ tlJjja t L^ILS jj>. j a 4jl5_uI ^-LA J J^"^" ' 
(Jjia JJlC tJ-J-3 ^j-o i^)Sl^ ' ^ ^'"^ ,_>ia-aaj j^ySJ Ct-t-Ltja 4JLjfcjJ.I aIjj>.^I cdJj jJS (jl aI ttf ajLjJLia ^aj.*J 
Jj_ua^l 5jua (jLfl t4_Li_u (j^^Lj jj^ 3j-a ,_)jix-tIuJl ttjj^>- J?-'^ Lr*"J O' '-*'-*^ • L<-lj-^ ftLLa-oj-uI ,jjjLLjI ^j_a 
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^LJf ^fljf gi^l^ 

(Ernst jjj^jjj Ct-..uJjl J_l^ ^j_o 5ljJjl '"■ -^ .':."<l . j_SjJ.I ^^ 5_jjL*jVI 5_L*_JJI CjI J SljJJI ^J^ 
CjftL^ Jl^ citJl5;_^JJI tfLsoVl ^_y^ ajLi^[2}\ Cj Lc-L..a-->J I i_>^ju CjJlJjI LoJlJuz. z-j;_la5(_^ Rutherford) 

((J_ajJI t-i-L^Lv)) ^j^Jl-i-C-^jI ujIH^ ^_^ S-p-LH^VI J.4-:>JL3 JJlTv 5_<uJl^ -—iL-ajJI I Jut ^Jj (1)1(2) 

V Ljfj ti5jjL«j j_^ tjjL^ ^ JL^>J' cjLl>. jjlc (j! t>Iaj ^j-4-d t(j^jJu£ dJLUl^ (JjjLJI i^_y:^ju j^^ -lt^ 

(JS (_fl Luajl L^-i-a -'^^^■J-' '-^ tJ:' " ' ' ■■"^'^ 4jJl5j.o j_jl_i_ua j^Ij,jj_u tjj^>- -J^^>- 9^ l?-^ cdJj ^JLajJu tj-<-Cl 

(J5J t^j_ki_) t^^jJl >:>■ 21 1 ,_jJaJi_ul iJJLL^ '^^ ^J-^^ " '^^^'-"-^ J-^ (^' 4J aSLi-u-a CjjI£| *lj_i_u t4.5ia_La 
tjjjjjujii^jl e-ijili AJ .isJJlJlJ (jjlc JljJj c?^^ J-:?^' L>^ 0^' C?^^ J^^"^^ C^J ^ 0^ ^^^^ oW"^' 

. Luajl 4_)l_tjjj>. j_j) jjj tA^jJl Ijui 4-L<i-i.uJ (_j| ' U^'^ i_)-^ 
^jIJlJ ^j_a j_^j^^l <— )j-^ SJlJvIj 1_^_*_u3J ij^^ CT^' J-^J-" CjLcv JJlC ^j^ tjL-i-u (3^^ Ct^j CT^-? 
5_3jil_uaJ.l_) i^^'^Ij f^j J-i4!_5 (63 10) j-ii JJljlJI IJl^ ''J^-'^ (j^j ''^WJ CJ-'l '^J^ t^-J^' f«-3U-Il 

.Lj;-Sj 5jj (83 10) ^j^\ J-a ^rhD-*-" 
.(<irvj:iXI-4.4jlj j_^| 5.,ij.,i^l (j^^' Jz^^^ Cr'l '-^-^ 0^ L^-^' ('^) 

CjIjLLa ^j-a ^-J^^'j c?-* 3j-tj^^l ijjuij t4lj3^ Silicone (jj^SLtL-L^j tBjIi Siliconjj^S-Jjj-u dJll* (3) 

CjLal JlJcHj-uI a ,_)-£3ljj>. jj a^^SLiLui-aJ la jj aSLt.u.i.a.Ua . t jj^^S-d-ui-aJ I /ric. t_^aj.>iJ /j^jJ' 4.fiJLL>J.I CjLj3_>JI 

./<iJv.j:m-^jJ5-a jLc (_^ l_Lil Laj^LJI (4) 

^_^| oj^ cjL-cS-! t-j><ai 4j'-J^' ijj^ L^ -Arvj L^jJI tj;ij>-_5jjLJ4JI jV itiiJ j j^a (_p3jVl jj m" . .r>(5) 

iIa_iiIL>.l JlJ^ h_^j^^I 4_jjIiL»JI _5ll t_g jTi. ji-l I t_t£^ Lai . Ln-..aJ 4jijJi_uaJI L^HjjIiLv t_.-L..uJ <;LuajaJI 

. j-t-oLtAJI (j'U 4.flj>. jjS^I dj'^J*. ajjLj^jl J '^ '•'' ^j_a j-A^sl «.j_3JL 

4_tjj.flj ^^J.^-i (jl Jl*j a njjj-^ 4j_i_u a I 4-i.rj-<iJV )-<i-*-i 4JI lT*JJ '^t' <;LaJt^ f*^J cr^'j^ J-*"^ * LSJjlj I (6) 
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(J^. I >-o (_i J~^' ^^dj^J"^ t-Iaj-t-tla a 5j ljj>. Cj L>.j J Cj I j 7' y^~ (_)-u-4-t^ ' ^j-a 4jLo j-^p 2 1 ajjc-Lj I (jl (7) 
j^j-La-iJiS 3 1 a ^j^aj^iJl 4-ajLSern.u-a tLtjLaj ^j_a ^ij-^ tj-^ J-*^' oLajJ Vl jri^ ^J-^*^ Oj^J "^J-tJ^^^' '-''JJ-^ 

. tJ-Sj I J-U3 Lie t ljSjuJ I -3^ 9 

a^ ,_>l3j^I j_5Jlj (J3^_$ ■ ^-^*J (j-ujiAJl 4j^ -^ J ' ^" t_^jJI)) tj-ajJI dUju (Aztecs) jj^jS^j^I LlJj(8) 

1 '^ 'I AJJ^Jjl ■ ^^1 ' ■ ~ ' i-^J-1-ua t » L<t-i-uJ I i^_ya p *■ nI ri"!* I i__<_(.uJ>>- ( j_).uX-(IuJ I ■ ^ -^ ' ■■" i_^ O-i-u JlJ JlJLc "'"' j" '' 

■ Cj la L^i-aJ I ^j-a 
-CjI a_Li_u *_tia_) al jj ^ ■"■ 4ji_tiaJ ^_3 J-j-^ f*J 3L»^ gjLuia /cJiljijJ j-JciJ-a (*-?^ J-*^ t j_*_tjjj_tjjJ.I (9) 

.(C3i-jj-ll-<4_) aj_(jl Cj Lc L»- Ju Ji I (jjijjj jl-^^>- (2*) 
.(or^jjUI-UJl ajLJ.1 (3=!=) 

■ Wjjj' 

jLslAjI (jL^ lj| 1 1 r =Lj^ J*Lcuj «JljJlj>JI f<i^*illl t>i» u'j-^ ^^ '606 aLl ^_^ j_L^ j_JiJ(l I) 

jjia t » Lc-i-gJ I i_^ i—usj^ ^JSLJuJ I ^ 'j ' L<m£ CjIjjJI ^^* ' uLaLiJ J 2 4je_jjj 4ilJjL>. » p l^ f V ' jjlxjjUjjJ. I » 

lj| 4J! (_yJ J-iJJ : JiJjLlil cSki^ eG-Llla CJ^ t^jJI ^JaixJI ^j-=e-t-3 t^j-^La^ CjJi_u3JJ sLJiJiJI ^_^| ^^^Tlv^j 
tCjjjJI 9 tjJ-iJI 9 t*m Cjlj-Ia£a tTcitl diLuva t|_j.u.>JI (3' Jj'j t jJ -Lt-ia-SJ I ^j_a <tc aJ-t-saJ. I Q J -»- > ^ I ' CjjIS 

.((lLU l^"t (<^ (j-*^' "-M^ 4jijIj (j^Su ^jJ 1 ^ i*\ 1j :4_Lj.5e-c 4j*-^ Ct-^_?J 

. /o->. >im-(— iLse-Li-ajLi ^-j-LtTu ,_)l3jlj^l ^jji (JI^_l:>. (__* :4_lCJJ|( 12) 

jllLal 10 1_uj_Sj t_5jl_ojJ J-Aj t,_}l3j^l t_yic «Ljjij^l iiaj-Sj-u j_^jJ CLiJiTC-i (_^ JJI pjL-ulU jjI «7^»(I3) 

^j-a 5Jl=.-I_5 4jJIj JlAJ iaJllII ^_^ jLUI 10 4il.j_L^ ^^\ J-t-aj ^t-oil ...II j,jtj»JL3 - 4jJIj J^ 4jJlilJI j_^ 

9I ,_jl3 jVLi -t I It .^ I j-jJ*. cdJll j-ojjjjja n^'^Iijjlj Jl*j 4jjL1jI j_3 ljj_a 20 4_Cj_i_u j_j) a . . Uj ^...11 

;jL^ tjjjSLi j-j^l 4jjIi1->iJ1 ij-c (tuvljjl pjLojjJI (J3^ t-it-p>. j^T (cJl-c t^j-Sj .<il^^^l_) dJlSJ^vVI 4jJq_u 
(jj^ t^jJI («iJUJI ^_;^ . L4J 4i^IjJLI j^Vl oLj-^SLII ^-ci-gj.- L^Liij-L^ ^j_a Jlj)^ 5ia^LJI aL-uj^VI 

tLu;_s: lii /j:l^ ioo ^i Lj /jIa ioxio 4jij_caj ^j^ij , „ io^LcuJl y:^\ ot^ (r lo) ^lcjLco: 

^ J Lt-uTJ I t ij5L) (jl t LSe-ia t4llj-fl-a (j^Sj (jl 4Jj ;_^V ^jSL«ja . IjtSLfig 4jjujI 4jjL1jI Jl«j u j j^ 200a 

-4jjjjJI 4jiJlJI j_^ 'oj-i-S,^ 5j_jji_u3 (_3jijj>. LLijJ (J-ujJ) LajI J 7->J-*-t-aJI i—Sj-jJIj <1jj jl_>JI ^jil. /tsJvLUI 
Sj-SJ (JjjLj^ jjt t^-jJl (lP^tJJ tjr^- '^'-'-"-') L3-'3-^3^-'^ 4jjjL>JI jJ-aL«_a tJ^Ja 'l-ij-) t3>^ C?^^ '((*-^J-^' 
4_^^L«JI (jLa t Laj_<j_C.j .4_Jl^LLJ f<i->o ^\ f<i-3l-C. t_gl j_^ C>-..a-Jj t(jjSUI ^j_a (jl5La J^ ^_^ 4jj jL>JI 

5Ju^ (_^ (M)j 5_LjjL>JI l^ ^ {¥) (jl 1 olr {F=mg=GM m/r2,GM/r2)(_^ ^jry-j-ciJiJ 4_i^>i^I 

J_Sj-a_5 lLi^LojJI /ti-..u-->JI (j^ iflLojll ^_^ (r) _J iia^LojJI /ti-i.u-->JI edCi^ (_^ (iTl) J t/C-SeJJI j! i—tS'^jSJI 

-A-ie-ul a I I i^jSjl 

^j_C. j-J-L-CJI (_^1 i_3Jl4J U_)J^I_5 (j-flJI ^_^ CltJjLJv. ^j-i-ajj.^ t—i-diJua :4jJI^IjJI (3>^ _5' eUJLjj-i-aJI (14) 

. /«j>.jjJ.I-i_LajIjjjI al ALkiJjl ^_j1 j-flliflj jj '^ ' (jJoLul (J-IajI CjlisLiiuJ 

^_^I iJiSLII CJI^^ . A^jtlJI ^^1 3-ajJ t^I ^jj'^1' ^^ 4J^L3 tjjy^' 4jj-aj^I ^jj'^11 Cl4Jl^( IS) 



986 



^^JU Cjljl Mill Clijl£ -tjiiO MiU 3-aj LAjJJlJ j_^ j_^I (TeOtl) j_^ 4J^1J (j^jS^j^I ^_yj\ti\ ti <" ml 

.^jill it-ij^lj dJVI j.jej ,.:^J (Teotl) Lijt 

jj^^l 4^L>JI ^j_a LLjJ| *^j^I J-A S-j-j^J.! ^j-a t_i_j^)_5JI t_JL>JL3 . LaLu Lfc-pe-uo IjuS. (jjijJ (I) 

J^ (jl lia^ CJ-^ j-4:>-2l j_^| j- j - ir J Ij -i^JJ^' C?^^ Oj-' L^W '^'-^ («-i-uJ>JI Ijut (j^SLj (jl ^jSL<u(2) 

. Qju /q-<.rj->JI (j^Sj La_LLc ^ ^jUll i_La_>JI 4j>.j^ ^JjJoa 4£.j_i_u ^j_o jJS !«_-a 4_Lj_ul_ij_a j_<iJ>.2l 
jL-L-t-JI J_i_alcull^ '-^*:^' cr^^' t>V ^ '\'' ri'j-*-^ ^JJ-"^^' ^^^' CjlJ^jJ.1 ^^^^ f^j\^\ (3) 
^jj>. I 4j Lis j_i_tluj Lj-Lu ""■ '^ ^ 4_Li_u (jajJ_a j-ic JiJj-) tj-^j /yJ) <— luLiSjl ^Jut j_^Jl>.J j_i.Juja , LJl_i:>.| 
(j'^IljvLJI (j'U ,_jIiL5j s_Lt3j_a u'3~' ^ J-^^' l-Ji-* 0^ ul^ t4_(_i_u ^j^aji-c 400 (J-J^ La /j-j| Jj-*-i tJ^J Cr^- 
4JLA_L-a ^j_:ajJI ,_).ujjLS_a ^jSJ 4jjjiaj_ul (jjS-J -i^ Ldiji ju ^^j-SK-i i^\ CjIjl>.39 . uULI Sjl-LiSJ*. ^_^ 
j_(t /«JL«JI J 1 f (j) ^JliLSJI 4jjIj_jjjI ^j ^ ^ 1 ' ^j_a ^^l^"l' (j^jjajajl 4jaL;e_« ^j_a 4_Li_u cJiJl iJ-J-5^ 

j_ui ^La^ j-a Jl^ 03^' 0^ '^Ij -t>-^j-^' -'^^ Lxjlj-tTaii 5 » J J U 1 1 (^I^ *LLi ajLcj tjSLxj V (4) 

Jj_«j V t-itJ-se-i I— iui-tiaJI ^j_a (J3^ u' 0^^ 4Jl<u->J.I 4jjIiL»JI (j^l^ jj-a j-uSJI (jLfl iBJlC CjLiJljIi 
t-i"! fi" J tj7-J^>- 4jjIiLN. Oj-'^ U3^W iJjri ul ^_? t ,_>l3 jj-fl-a jjjJj' J_L<u t_^l j_^ L^Ji-^ U^^' cd-i-uLijJ 
(j I * J^"' ' ■■ ' I -J^^^? ■ <^-*J-i-IaJ I i^^u 1^ ^j_o i^j-i^ I <tc j-<i-5e_a a 7=^ J '-'-J ' ' -'^ '^-"J '-*-'• '^-'-^ J-^ ;_^ I JiiflJ g 

f-|j_ll tj-Lc Ajl_Lt3 I JJ ^" -'^^^■J-' 5' ' -1 ^J^^tA )-<i-tJ La) -A:>-J-! (jjSjI (jl SUjLSjI ^-^J-L^JI ^j_C ^lILujjiJ 

t_3 1_J_J I j_tiu_C *l_jj_j_fljl (j^^-jl^ '^LJ ' Ul^" ^ Ij) a ,t iJuJu jJS ^_3 L^ yj--a-i-u.t I d •j , Ull jj\j\a^ 

L^ ?-j_<i_tjj_a (j'^-ilj-Sjl t_^l jj-Sj jLcIa^ <tCj.<iJ*-«5 ^1 tX" tl lLIlLA (j^SLi (jl I i-5tj^ tjtJvjLjjl ^-SjJa 

^jS_*ja 5 Ju Jl>. s. Lj3^ dH* ""^ ^ d ' L>^^-^ -^^^ ' J-^ ' Cy^ <£. 9-«->J. I tf Jui (_p-a - L^-i T-j-^i-u-a j-J^ L^ I 9 
ftLj^-j^l tfJL^J l_u_ul_Lc L^-i-ol lLJUjI (jl 5jji^l LuJj (_^ 5JLJJ V a .oJijjvaJLl ^Ij^-i^I (jlS-a U"'^ 0' 

^j-a Metaphysics a^LjJ-uaJI *lj_5» La_5 Pharaphysics ((5j-Ja_Lll «.Lj3.jjiJI)) ^j_a JS f>^' -J^,? .5jljJl:>JI 

4-ui-i-uJ tJ-«J9 M ^ ■ 4^^Lc i^\ L^ 03^ ^' (J^lscj a tj_^jj>. 3 u d-nJujc-a CjLjjLjl^ t uL>. ^j_a Ll^jj ^Use-o 

■ 5-LL^ Lla 03^ Tranphysics i(4jjljjJI »Lj3^tjaJI» 
ij.,,-^ 4jJIj Jlj-u:*1j 0' '-i^i'^' t^MUl LiiLi t_5^ 'J t^" • -J 4JL^ jUjVI ^_^Lij(3^iit^ j^^ I jj (5) 

r J J " (*-'^-*-j' (j-^ J ^^ ■ LdAJcj /CJ LLSj^ (j-a l_l>.j_iej at 4l3j.»JLa 4j*.j Ju 4iS_tIu j-xJua 4_lC jJl 

(_^ Jjj^j-a jjfc La 1 jj<^ ^ >iej ^jl ^jS_«_l 5jjL*j-a i^^IjJa ^-*-^ 5 • ^^^-j'^ Ld:>.l J (_^ Lo (Jjl^ (jl LtJajl 
Lj|l_ua_cl9 Lj ILJuJV I l_Lo T-jJcJ (jl jjI L(fclj_i_ul ijJtJA . LL>.jL>. Jjjv jjO jji Lo 1 (jj^ (J^Jlj^ Lil>.l J 

»1 J MiVl J^j ^^I^SJIj cL^lJ cjIj^Ij cCjIj^I ijyi -i^^^i' JJhil jLiJI LLj^ J^^juj 5_iL>.IjJI 

A J \ /1 1 1 ^Jui I ijvl (-Jjl ^j_a Iji^Lj-a Ct-i-rjj a n_^jj>.3l 
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09SJI 



slU jiaij tj;jJI (j^' C>^ jiaJjI ^-^i ' 4jIIi JSLAJLi LJLc jJl^j ^cJUJI (j| SJljLsJI jiaJjI 44>-j uK^) 

C3-* L?-^'i"i^>^^' ^-5-^' "— J^>^'_5 *— ^W-J-'-W ^-^i^' 4jbtjLj dilo^j t^^l^SJI ^j t- . .. j_j^l^ 

" *^HJ3^ tJ-tisEru 1—3 jjj Cj 1_llj3 UjJ I jj_a f" j-3 

.(<t>-jjJ.I-4j-a^^l 5l_Aj»JI ^_^ JjUu_ojJ.I (CjJlSJI t_5j_uaJ.I Jo-iJL) 4^^1j1. jll (=i=) 

. (ajvj^I) 4_Lt3j-5_(J.I ' " ' I J I ' ^ ■•' 1 1 ^j-a cLnjUa /j-Aj (2) 

ftLi^Il^I (jL_jJI ij-a j-LiSL]l 4jJ) aJlSj t4jJi_JI aJ~^ \-lmJj^ fjj3 j-l^[1c jJ-au ,jjjJ)j_jjV jjl^ LajJil (3) 

.(J1i>jLJ9_j ^J9_jJl)1_j 4_4_i_ul l_jS_j_i_o j^S 4-i.t^Jua tlajLLts siVjjt Jl>. I jjlS p J ' "^ ^ J '^-'^5 (j^ j-tTuItX I g 

el -t J I ' Cj jiL>J.I ^j-a j-uSJI (jl^ L«-Jj5 "^Ji^^_lJ~i '— ^J-*"^' JJ-^J Lr*" -^ jj a-ti-i-a Liu (jl£ ULa JljjIoj 

■ j-Lt^ Jl=.- j_yjj j-Ju Jl^ CjjJl:>JI LLieJjLj j_^ 
jj^ (ta aj_t_a d ,^<^ ^ U.^-^ 1 jj I ^jSLfl_i 4j-a 2 1 5j l_Lia.>J I ^-^ ijr^ *^ ' (JV^ C<-l<-Luj ,_)jijj j t_^ aS 4j I a j (4) 
ij\jL.L.aJ\ i—flVT dilj-a J_i^ cJuilj-ul Jl^ CjJl^ ij^j*:i\ (jl jJ^ -SJlC JLjjv^ S-ajLflj-a OjLxiueJ L^LSJ 
((^■^j-al jljj-j' «^J-ii I aJLLdJ-i-u I jjJjJI (JjjLiJi q\£ aj j-Hrv a 1 4-LI.J3 j I j-J^ ^-ajuflj-a OjLtiaJ*. jj_a 'j'^J 
4JL>. (^ I Jt:>-JJ 2 (3^ 9 - 1-<UJ>>. ' t^ ■•'■*- ^ ' ■■ ^jlS ^^>-i^L4-) tj5«-4-i * LiU I I Jui ^j^ La Li-Ltlu !«^ ajj (j I Ju ^^3 
La ^jl '^"i O aJLS- L^-<-^ p^--" l.JJ>- JJ j-tSrJ I (J-J^ La Sj£LJ.I J J '""'*' ' /rj) L^-^jL -^J-*-" '^^-^J-* BjjJqj-u 2 

- 4j_U3 ) I >J-C 5 ) LcfS-^J 

^_;yLi j^L*^ f«-:^J Lil J I t LLi-u-^JLj c^\£ I 111 J . ajj*l1II ^_^| -—jLajlLIj^Ij^I ^j-a j_liSL1I Jl^-^j o^ (5) 

^jl (3^«-«-J Aj-Sc-Ljl (j^u j-fl-oJJ L«_i_ul a Lse-aujj (jL^ t ( L^ jj j_i j-oJ I ) jLjcaj Jil 4L>.j.^ jjl ^Jj_u3jJI dJ-Ju a 

j_Il:>. (jSLflJ jL*.flJ Jl I cd-tlo a (ric. 5j_>J.I t JlS (jl I— aLtTuTi^l (jLa I JlJ*. (j-^-aJ^SILa Li^ '111 a - L)IJl>. jt-L-uaJ 

' ■I ' * ' I I Jlj^ (j I Lj.) a - L^ I II 5j->J> I ^j.-a-Las a I i^j^ ^ ' *^ ' J-?^ ' cr^ - J "^ ' "^ *-■ *-■ -'^^*" "-^ LClA I i3^Liej (j I 
aliJti ^^ ijr^S " ^-''-'J '— 3jJLa j^ Ij-al C.-..a-J 4l5_uJ.I 4JL>.jJI CjljLia_>JI (jL^ t LJLc. OJlJcj ^_^^jSJI 

-jJ-ftHje-a j-J^ ^ ^ ' ■ Lut ^_j1 a^ jj^s a (jL^ t4JL>JI 

■ /<iJv j^ I -t—t^'^SJ I jLiiill i^'\ iaLsJI LiLiJi-a L<uj 4_<JiSL]I olxJti ^j_a /<i^jaj (2=i=) 

(jl 4jJJiJLl BjLua-^JLj Ju 2a t5j,5jl d^-x^-ja ^-ic (j^-'J^J-^ LiJS t^-iL^JjI ^_3 i_ijjj.l LiJi-uaa La_ij (6) 

.(or^jJUI-LLiJl ^^^IJI J-i^ 5jiL3l . rig ^^ aJI^I J^ ' '^r..<^ 

4jJLLaj;_JI f LsjJI 5jljj (Cx^L) OJlJ*I1I 4Jl^ LijJ' 7c-J>t-al]l j^jjJj -ijj^^ 4j1L_5 BJ-^ji- I ^^t _jt (7) 

t_^l (jl» : 1978 aLc ^j_a (j_jlj_i^) JsLlJj 26 tc-jjULj i^j-uill ((j^j3_i_5Vl)) 5-fl-tje-uo (_^ *Lv Lc-l.-oj^ 

JlJj_jJI t LjA-aa t4_j_!l_La_!j_jjI 4_clIlVl 4-i-j-ife 4jjaJ_tjj_a (j_a j^j_4 (-jvjLiJI ^ 1 .>./i1i |j_a i±j_lJ 4j1_i_uj 

■ ((4-tilj-t."aJI j^ CjLiIIiVI dJuLj-a i^_yC (jVjJ_oj-a I i^'-a t^_^LLaJ^_JI 

.(<t>.^l-4jjliJI 4j,UJI iJJ^' Spi (*) 
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j-_!j_!j_SJI Jj^jJI ^JaLi-uaj (j^J^^' '^-Sj-Ia j-j-aju ^j_a j-uSLi j-LaJvl 1 ^ -^ ' t^JGLq^ 4-tJui-tJl ^Jul ( I ) 
J^Li-VI j_ilillj 'JjjJI t>a -IJtil t_;^ L^loitli^l j-tuv ^_^l CjI jl jjJLl_5 ^jJI 4^jf (_y^ ;_^j^^LiJI 

.((AjvjiUI)) L^tLuj 4jj>J1 cjLuISJI (>_i 4^>LjJI o-^j-^ '*Lp-^' t*-'^ o-^ £>^ c>-* ■ W^J-'^^V (2) 

.(c:vjaJ.I-l990 ^Ic ^^ jUw 3 ,5 jjlaJI Ijui ^i.^f (3) 

.(<iJVjjJ.I-Cjlj_u_u J ■"■'' ^j_a jj^l ^_^ (*^>J' '-J^ i !^t-l ,>." (4) 

. 1_1jL_u Lij^Ii *L:v (5) 

.(CJvj:iJ.I->LJ 4luA^ CjIj mi^ (2=!=) 

j_^^LSjiJI i_3 j_ojJujaJ I tjjjijj^^jj jjo^ ^j-a Lj_uL_uI Cosmopolitan (jl_ljJ^j-aj^ 4.<iJi^ Cjj£u^\ (6) 

JIJ—lJI t^-lj-L-lSLi-uVI 4_ijSL^ ^_^ iJjjJv^j *l_ij! ^_^ tfjJii^l t_^jJI (jjjju-ci^j^ jL-t-':-._g *1_(jjj_uI !«_a (7) 
i>JLji (jl j-lIjiI <^J .SjilljjJI Jj^^l ;_^jJ ^jVl j_;yl=.- j-i^a-a j_^ LajLielu-u-a Jljj V t^jJI t_yjUI 
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.(j[£,Lul JjlS .J 

.(JjJJjS ^JL^LaJ i_x£IjSjI 

3_lSL1^ oLLlA (j^ 3 1 jl I CjLlII JljIIj 3^Ijj>JI (j-a JjJlJlII (_jlr J '^^ * 

dj^ J'^^ l5 jJI (Dragons of Eden) dil J (_y^ Lu LLj^ (^j^ mit ,_^r^ jjJj La 







j ^u til t^ (SJ>.jjm 

U^ulJ ^J->^ x^lj 

i^jLilJII (j^ JljjjJI dJ * 

l4;Lc J^l£ 



^La ^Ir J "^^ * 



i3 al =e i-a II u 3 t_jbT 

(j^ (»>-Lc J J "i II . > L-aj 
5 "al ^ ,^ II ^^ J r * 

5j_c. (_y^ 3_lJjjJIj 3_i_ij_«JI 
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— I 



l£)ll!^ 



jii£ './oJL«JI (_y3 Sj ^ r'ii S-lajlJuJI 3_L<ii«JI i_jjSLII ^^i^i ((jjSJI i-jLj^ j-^^Si 

(j^j^La 4 I ri ->■ 4_Lo C^JLJJJ iLvljij i_jjSL!I j^\ «L<ijl£ vIjIjJjj/ dJuis jju-aj 
f_j^juua^\ tiiiill /oJLc «LAJJ^ (jl (_yJI i—iLjSLII Sj ^ r'ii J3JIJJ . IJlIj 80 (_y^ 4j- I n't 

^^1 Ji«JI (jrt-»jj ?=jjLiII (_yJI ^j^ljj (»>?^I (j-Ij (jpyj j-i^) o'-^'-^ Jj^ 

SLlsJuJ djj^lj (jj^l ^*J.'''^.' 'iiL«im sLlaLlII (JjI I rrU j 1 '^ I ^ ^j^l Lciijl (Jj 

(_y^ Sj-l-lSL! I Ajj I'irjtl j^4^l ^ '■^'^ cdJi (_jJI iS3j^ -3-^3 • iSj '"•i;^\ (j-oJLsJIj 

(j-\_x-iajlj Jl_L^1 ^1\ ( nj 4_i^lj-illj (j-Oj-aj t fill J J <^^ jLLa ^Lxianjl L-3l t ii n1 
IjJ -^ j ' i; Q>^ '-^ 'J J Mil 4JI) i—iLjSLII (j^ (j-^-aim Jl>.| (JL^ Lft^j 



i_j I r j^ibiJI x_LaILtu3 (<sJ i-LLl^ i'Ljj/jJiJ (ji i-iJj^J (ji^ i La 3jK (_y^ (_, «ilr 
jT_olj_i (_yi (_iJJJi,l 4 itLctL^ ^ A , >."j .(oul i-d U_t (ji "iJSLxj i_gJLll iujj/'^l 
cjLI^JI (_,_Lc: 5 _, ,^^ .':. cuLuI jj>il i-sLiSJL^V 4jSjj^V| ^I ■^■^11 SJl^j 
1 ioUj J-Aj • Kcr'J^ Tc-o^Lo CjLliuv^Lo ^p£J Ui^ o' Ct^! M>^' J'^ iS^^ 
(JjjUJI liJIjjl (j_a £Ljj_S_i (Jj i(_<_<jijt3 SJjfcJUl 3-*iiJ(JLi (<ujiIu V (j^£L!l) (jl 
(Jj-jaJI 4_i-iI I M tVI CjI Jl^vsLs . . . 4_i (<s_Aj_j_i-a_o aa_ijjlj 4_lo IjjJj (jJ jJI 
. . tLjj i~i I «Lj.fljSj (jjSLIu dJajjj^ jjJl>- iJlili (_yji LoLxj d U^ . ,. ,11 Cjj|^:>J|j 

(fi j ' '-^j ij (jjjLlII SLpJ (_yJj£LII (3^'^l i-al m'i^V (jj^^^^La t_iLjSLII Ijl&j 



